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(57) Abstract 



1000 

A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the complementarity-determining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent. 
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ig^-^-s-Sft^^Lfco +^?pm-i ft**-^ a y ( b ) 

y ( a ) iisHUCt h I L — 6 RCtg^tfi. PI 
fcC. fill© 2 M©*; 0 n- + JUffifcA U K 6 4 - 7 &tf 
AUK 1 4 6 - 1 5 5$Lft£ t-fco 4ilt'< 

4 S^f©"^ * b 1 L _ 6 Rffi**" 1 thIL-6 

REMtSSMk hSEfrCRIf&^frfi©^*®^-*©^ 
iiLT'7^XPM - lJft&^iitRt'fco -rtfX PM- 1 St. 
#®IS?tt±ilT^ 5? - K ^ tf X {3 ^ffi $ ft fz t htll 
SBlKK:M"fSv^xStt h I L - 6 RSlft&tf * t yfKfa® 
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I L - 6 R£tft©|*k pm- l 8t#*<&&§ftfr'&tH&IHKii£ 

Lfc e X. */7PM-li#;a+^5AUKl 2- 

M * ft T ^ S StiJft k h f/L ft * ^ IS * S © k s 
?>)Xty ^ n - -f /Pjftft© FRib Y * J 2 n - t 

© F R £ o IBI e i5 ^ tl N 14 # # £ :f S 3 L^. 

T n ?0 X P M- 1 ffi#:© LjBR^HjR® VfJJ^^ OWL 
(or Leeds) database of prote 

Sttvniftmu s i gkcko (Chen, H. T. £> N 
J. Biol. Chem. (1987) 262:13579 

- i 3 5 8 3 ) © l ii v mm t m *> m l t & N 9 3 . 5 

%©H-ft (identity) frft&LtZo P M - 1 01 ft 
© H if V fj^ tt?nttmus i gvhr2 (F. J. G 
rant& N Nucl. Acids Res. (1987) 
1 5:5 4 9 6 ) © H « V 4> »(R I, T # *K 8 4 . 

0 %©E-ft*<#4E Lfc. v ^ ^ p M - 1 iitft© V.«*«ffi- 

ftovsitj^ftiwav')^ vistas: £#^£ft<5 0 
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Z(D Z £IZ£ h C 2 n — y<ffc£*ifcD N A MM #IE L ^ t 

fc r Sift © V C W L T fcU v 3 X P M - 1 ift ft © L II 
V®#ttv RE I t t>fil$*l5 k hMft k 1 h u r e (W. 
P a 1 m Physiol. Chem. (1975) 35 
6:167-191) ©LgVfiClfeMlt*^ 7 
2. 2 %0g-fi^#StS. P M- H;tft0rHl Vfl*i&. 
k h gift humighvap (V A P) (H. W. Schro 
e d e r Science(1987)238:791-7 
9 3 ) KJftfcSfK *} > 7 1. 8 %©M — ft^#St5. 

?nPM- l ffiftfr & ©gt&jfci&ft^frc&ff-^s fr£ 

^ . u^^v^XPM- 1 Jftft © V fS#*< v # X V ft$ C 

Iffl!g»iE9!T?*S. d©SE9!K:*fc N k h j£ # c *? 3 & SE 
H1£©iSII ; £8?&t*£ tz&tZT *r X P M - 1 0 Vfi^ k r 
SSilit" 5 (human i z e) d£ fe§:i^st. 
vnPM - 1 Sift© V pf M£ $ 5> E. A. Kabat & . 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices, U.S. Government Printing Of f i ce £ efc ^ /EH $ 3 . 
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1 l^To 

1 



v i) X P M - 1 © V ff M © F R UK %>M * <D -f ? )V — 

7*0 t |> v $1$© ^ y -fe y -9- x iB?i] (1) ©FRi ©^©li- 
ft 

A. LI VHC^tfS F R 



% 



HSGI HSGII HSGIII HSGIV 

70.1 53.3 60.7 59.8 
B. Em Vffi^tC^H- S F R 

HSGI HSGII HSGIII 

44.1 52.9 49.2 

(1) 2 y % y -9- X K a b a t 6 ( 1 9 8 7 ) ^ IB 

vnPM-lIftOLiV pI^£ © FRIit H«Vf« 
© 7' ^ )V - 7° I (HSGI) ©n y-fe yfxiMA^oF 

R K^&M LT^?) >. 7 0. 1 %©|sl-ft#^£f So v 
7 X P M - 1 © H II V 0 © F R « k b H II V $1 © -y- 7* ^' 

— 7* 1 1 (HSGII) ©a yty*^E?lfr&0FRCli 

iHKLT£9. 5 2. 9 %©l5j — ft^#St^ 0 Z*lb®m 
Utt. M©k bft#:£©iti£^£#£;HfcMm££#LT 
£ 0 t hRE I * © L §1 V ffi® b h L II V mm © -9- 7'? 
^-7'1 CIL, •€■ L T t f-VAPt|J©H«Vffl»lifc h H 
i V li 0 f 7V ^ - 7'II C 1 1 § , 
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« c: i^wig-e&s. mm&t h pm - i irL^LiivfiJi© 

Rtt 0 26 C & -9- 7* — 7* I ( H S G I ) Cit*t K 

«©&tt©fc»G: ttt^^*-ni (HSGII) izMtzt 

iiib h p M — l $UjEJLMM®M£t 

Slit f- pm - l ffifa vfl$©^itJ;:&tf- *SB— anwu 

?nPM- i ffifthmvm®*® f r a. *y^*-ri 

(^l)c iftf I 2 © £' £ < . v $ * P M - 1 Jafr © L IK V j@ « 

£gE&Jt hfftfrLil 'v«#£©ifc«K:*?^T. **it±b h L 

IK V Sf ^ © "9* 7* ^ JU- 7* I © 1 i^MT *«t H|Vg« 
R E I IZMhrniaLH^tZo t£-oT. J?Mb FPM - 1 
ft L II V m M © 39: tf K: *? ^ T R E I & © F R £ t£ Jfl L fc 0 
Siit F PM - 1 ffifrLW. VffiM<Dttm<DtzV>a>m 

munt ttRE i © f R&mm t^fco 

R E I < d ft £ 0 t h F R tp. C & £ © b f- R E I 
Cjfc^T 5 ffl©ffi& (kabat^ 1987. 

C J; ftWff&fi 39, 71, 104, 1 0 5 1 0 7 ; £ 2 
£#Jg o FR 4 © 3 AS © iSHfc ( 10 4, 10 
5 & 1 0 7) fc£ 16 0 b NLfifrfeOJffiSCl^t^Ox 

•ei/t^ftftct h^£©i£fift£$-f 4>©-?i£&^ (l. r 
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iechmann£> N Nature (1988) 322:2 
1-2 5 ) o SB 3 9 & 7 1 £ & if Z 2 10 © UKC it v y V 
CAMPATH - 1 ffift© L II V&«0 F R S 7 

$ ^ £ & £* £ ^ T & ( R i e c hma n n b , 1 9 
8 8 ) c 

HI** b h P M - 1 HtftLiVffl*© 2 *o<brt-V a V £ 

^It^fc. |-0A-->* 3 y {^—i/av r a j ) c&t^T 

&£> t (• F R &Hif#tb h CAMPATH — 1 HjfifrtfiC^ 
Sf«REIK|(FR (Ri echiann^ 1988) 



i PI — T' 25 s ^LT?nCDRtt?nPM - 1 ift $ © 

L m vffiMtp® c D R tMbr-fc Sg- OA - y - 3 y 

( a - a y r b j ) it ^ - v a y r a j cs§, t h f r 

34>0{aiK7 lC^tfST^/lliO^^lCtl, C. 
C h o t h i a £> v J. Mol. Biol. (1987) 1 

9 6 : 9 0 1-9 1 7 K «fc t> <* ft S <fc ? C . ii7 1 it 
L II V 03$© CDR1 0^*£#J (canonical) $jt 
0gj5#T?£>£* I0et07$;itiLlVSIl0CDR 1 

^c^l^ltsi:*^^ $ X P M - 1 jfifr© L 

gViiCfe^t, fit S 7 lllfni/yTfeg, B ft $ b f- 

p m - i mfr © l « v fs« © a - 9 y r a j © tgtt iz m m 



b it tfc $ ft fc R E I 0FRC*^tliei7 1 tt7ii^ 
T^ytiboL SiS2 b F P M — 1 ffifls L lVil0A 

- ^ a y r b j iz £ ^ t & . {55 7 l © 7 * ~ ;p 7 5 ~ y # 

v^xpm - i mi* l ti v fiM* iz&m <* nuufn>> 
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yC3S&&*LT^S. ~? *J * P M - 1 fftft© L II V 

fSSL S^^4 1 f CAMP ATH - 1 H fri # T* © ffl © 
»C|f*3ftftRB I0FR (Rl eckmann^ 19 
8 8 ) RffStiJfcfc h P M- 1 Jftfr© Lgi V$f$0 2 II® 



VlPM 

BBI 
HV L a 

H V l fa 



-1 



FR1 
1 2 
12345678901234567890123 

DIfiMTQTTSSLSASLGDRVTISC 
DlftMTHSPSSLSASVGDRVTITC 
DIfiMTQSPSSLSASVGDRVTITC 



CDR1 
3 

45678901234 
RASQDISSYLN 
RASQDISSYLN 



VlPM-1 
RBI 
RV L a 
R Vl b 



FR2 

4 

567890123456789 

WYQQKPDGTIKLLI Y 
WYQQKPGKAPKLLIY 
WYQfiKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM-1 
RE I 
RV L a 
RV L b 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLE6EDI ATYFC 
GVPSRPSGSGSGTDFTFTISSLQPEDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

Y 



CDR3 

9 

901234567 
QQGNTLPYT 

BQGNTLPYT 



Vj.PM 
REI 
RV L a 
RV L b 



-1 



FR4 

10 

8901234567 

FGGGTKLEIN 
PGBGTKVE.IK 
FGQGTKVEIK 
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|:REI©FR ttS$f b h CAMP ATH - 1 H 
*i'l.ffi$tl^4>©T*$)'g. (R i e c hma n n & . 1 9 8 
8) a R E I 0 F R 5 iCTi^lt t fc7 5 J Ml* b h 
RE 10 7$/ ^le^J (Plam^ 1 9 7 5 ; 0 . Epp 
& . Biochemistry (1975) 14:4943 
-4 9 5 2 ) ^£M&S7$/^T&3, vnPM- 1 ft 

v mm iz m & sfK l t ^ a ( s 1 ) . mr§e 0 cr i < . t> x 

PM - IffifrOHfcVWBiJRjBIOk b HllVM^i0Jt^ 
C £ O T . :nttt h H m V fl^ © 7' ^ ^ - 7* 1 1 © 1 ffij& 
I-e$)§t h Hi'Vf«VAPCll)HHLt^fc 4 b h H 
m V flJi©-^ 7*^^-7*1 1 0|&0^^M Tife 5 b h H II V p! 
iNEW^ N Stf^b F PM - 1 Stft0Hgi Vfi0ftU0 
fc 8> © IB S8 # # <!: LT. RCKHfilJRb h P M - 1 fft#0H« 

V$3^0^8t©fc#©SiI£ LTM^fc. 

git tig b h P M- 1 ftftHfl Vmmo 6 «^0/n'->>* 9 y 

£^1+Lfc e 6tIffiA-i/ 3 y©t^TCfe^T, bhF 

L T "7 *) 7. C D R It -7 X P M - 1 jfift H m V II Ji # 0 C 
DRigU-eSb«. t FFR^07i07?y (ffiB 
1, 27, 28, 29, 30, 4 8 & 7 1 ; ^ 3 # M ) tt 

$nt^«. ?nPM - i ift * © v iim © * f ^ c & ^ t n 

g£ 2 7, 2 8, 2 9 s &tf 3 0 fcU C. C h 
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0 t h i a Nature (1989) 34:877-8 
8 2 C<k *) -5 CH«VS«0 CDRlOPft 
(canonical) If itOgP^T' & *) > * Lt/XttH 

M - 1 ffifc V m M © * x ^ J- *? ^ T £ ft 3 ( C h o t h 

1 a 1987). 





4 8 « v t> X P M - 1 ffi Of © V $% 
0^7 JVIZ&^TM-? fc (bur i ed) llil/T 



it (bur i ed) 



ltt, Chothia & ( 1 9 8 9 )CJ;5 £ 3 

£ H II V ?f ^ © C D R 2 © (canon i ca I) IS it 
©g&#T&£ e Slit h PM - 1 m&© 6ffiH©^-*>*3 
y « fc hNEW©FR4>©C:*iS>7 o ©{£fi© T $ ^ ^© 

ft © M 3 Sfi (3i3£#!©c:£) o 



VhPM-1 

NEW 

RV H a 

RV„b 

RV„c 

RV„d 

RV„e 

RV H f 



FR1 

12 3 
123456789012345678901234567890 

DVQL&ESGPVLVKPSBSLSLTCTVTGYSIT 
QVfiL&ESGPGLVRPSBTLSLTCTVSGSTFS 
aVQLBESGPGLVRPSQTLSLTCTVSGYTFT 

- Y--T 

D Y--T 

---Y--T 

D Y--T 

YSIT 



CDRl 

123455 
A 

SDHAKS 
SDHAWS 
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V„PM 

NEW 

RV„a 

RV„b 

RV„c 

RV„d 

RV H e 

RV H f 



-1 



FR2 

4 

67890123456789 

W I RQFPGNKLEWMG 
WVRQPPGRGLBWIG 
WVRQPPGRGLEWIG 

M_ 

M- 



CDR2 
5 6 
01223456789012345 
A 

YIS- YSGITTYNPSLKS 
Y I S- YSG I TTYNPSLKS 



V H PM 

NEW 

R V h a 

RV„b 

RV„c 

RV H d 

RV„e 

RV„f 



-1 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

r . 

R 

R 

R 

R 



VhPM 

NEW 

RV H a 

RV K b 

RV„c 

RV H d 

R V He 

RV„f 



-1 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 

11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



& : NEWOFRKttSiJSk h CAMP ATH - 1 H ifi 
#01- y<— ^ 9 y(Riechmann& N 1 9 8 8 ) # 



s;: jl. ft £ ft £ 
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gjftfiSfc F P M — 1 a#:V«^3 - K-f j DNAOffg 
iiih h P M - 1 ^#Llf &t>*Htf VfMcD^^tlCD 

|g 3 y^a - K-T S D N A£$f&« P C R?I]ffi&£ 

■T $ Sii^ tFV 3-rt«7*7^ K * P C R V => 

4 v-^i^tHSU V$f CDR 

^7«xPM-ifi[ftfr&®CDRi:«kOIill/fc. 

b h P M — 1 Eft L II Vfi?3- Kt«D NAOftlOfe 
©Offi^trStt. S»JSt h D 1 . 3LiVfi^3-Kt 

t (-D 1. 3Ltvi8«tl:t nav««RE r*cSSt 

5 F R Kl3£^TflsK<**lfc. Ifffik b P M — 1 H II V 
ff ^3 - Ft -5 D N ACfrllCfc&CffiMSliSM^ 
hDl. 3H«Vffl**3-Ft«DNAT!Sb 9 fc. 3 CD H 

llbFDl. 3!ii*H«[Vffl« «3-Ft4DNAItt h 
HlVlfNEW (W. Verhoeyen£. Scien 
ce (1988) 239 : 1534-1536) £3- Kf 

6 D NA^CSSfS FR*3-Fti DNACl^Tfffi 

rJtM© t hFR*3-Kt*D NAttttSU3^7'7 * 
$ KDNA^l^L^t, ?nD 1. 3 C D R IZ it & ^ 
XPM - l^CDR0li^^iCtU^P CR7'7 
-f v-^^lt LT£-J& l/Co &Sflf$ t h P M — 1 
V $1^ C t? § . 3 IM CD 7* 7 4 v-B?^^PM - lili#C 
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ts £ -5 C Sit $ ft T l» & , — ag 0 P C R £J6 C £ It 3 5 11 

V H« 4» C -f S C D R £ n - Kt5 D NAA^IS P C 

|03t) { P C R Hil&mZ 2 a - yft * LTEfllifcJE 
LTs SfiUSt h PM- 1 ffi#L«&tf H«VW*©A-$; 
a y r a j 0^#:D N AEflWIE L^T5; BEE^H* 3 - K 

Sl)^b h PM - lfiifrVffla©flb©A-^a y £ n - K 
•fSDNAtt. &I^Tl^PCR-IIiiS ( K a m 
ma n b % 1 9 8 9 ) fcl 1* ^ & ^ J! £ SO £ fc £ ffl ^ T 
ffiS Lfco t h P M - 1 JrCft V^JSoR&fcH L T IS 

« L fc J; r> C . liHt h p M - 1 ffift L M V §1 # © 1 o © 
ilSD0^-->*3 y ( A - •>* a V f b j ) $3-PtSDNA 

* LTSiit h P M — 1 gtfrH«( V1S«© 5 9 

^©iiSn© a — a y ( A — ^ s y r b j , r c j , r d j , 
r ej s R r fj $3-Ft«DNA$ft8l/fc, £ ft £ 
©J|JD©A- v 7 3 y » — A-i* g yfr — it©«*BI« 
*-ffc*#t. $?@£?!l© d ft & © ift IB £ £ ft « PCRI 

lil^ffi^TD N A E?IJ© mail's mW.Zftr> Z t IZ «fc 
I^tifc. D N AE58K:#gJS:£fl:£3iA"f 3 P C R 7' 7 -f 
v-j&^lf^ftfco -aS© P C R SlSCll x P CR41i 
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fiE#H«via«/'f-s?9 y r f j © ie ?ij £ ie ?ij # 5 4 c^: 

AEfllSBEIfcjeKcfc *>itei/fc8K lifilt h PM- 1 fit 
^Vtli^3-Kt§DNA^ % t h C 198 £ n - K :T 3 D 

z-v y viz* umm t h p m - i a* v A l $im * 

3DNA|k KIC jfjfi £ 3 - F -T * D N A E?9 C £l§ k 
fc, S»]Rt F PM - 1 SiftHiV@*|3 - Ff * D N A 

£ t h r - 1 C8(«$3-Ft«DNAE?!lK:lgL/fc. If 

ifb hPM - 1 Jftfr©«£ if h"<;v<D5£3%%M&i' & ^36. 
Ml £ £ "5 & H C M V ^3! ^ ^ - £ l^tfi L T . H CM 
V/nt-^ - • xyAyf-Ii^k h X a V Y — is 3 y 
~7 ? 9 9 — (human elongation fact 

0 r ; HEF - 1 or) - • iyAyf-CJ;!)! 

(Ml 5^#l©:i) o 

*CSi*k f L«viK»A-s; a y ( a ) H«VtB 

l/x--^*3 y (a) ~ (f) 0 ^< T © ffi & £ t h I L - 

C#«ffK:E«^5 £ -5 C L II A- a y ( a ) > Hf|A- 
i>" 3 y ( f ) M^: h * 5PM- 

1 ffifc ( a ) > m I L — 6 R 5 tttS^TF- 



§r fc 4 JB Sc 
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VI1^3 &DNAOIE 

C_O_S«*-££0$ ft 5 li^k h P M- 1 Jfiftfcf&Si 

i"<)KDikUiz&^r, slit b H«©f&s#$c. B» 

T ft 1 0 © If ifeKi^lti^CS-j/;, V -« ;p © H 
IB # & $ -fr S K H £ tt g 11 $ t hHKVjBiCiSJ:^ 

5gitS#-<^-K:J;5 Hi^Etetft $ ftfc_c_o_s ffllfifr 

& R N A£fM|g L fc. v^x PM- 1 ffifrvmmZz- h"t 
£ D N A © P CR^ n-iy^e-5^ta28LifeJ;^LT 
-#« c DNA^ML/;, SfcJflct b L«XttH«V®« 
- rt«DN A id © M 3i £ $ tr £ 9 CRSt $ ftfc P C 

SI V®#K:ftJ&-f Sfl&8B — cDNAfr&PCR £i%£ 

Hi t h L II Vii$ 3 - K f * D N ACO^T, 21 
I0PC R&itl##£L> — ^fcfc^SaS 4 0 8 bp©^$ 
Ls 9 5®^ 2 9 9 b P ©P C R^iJg3T h ~> fco 

X© P C R£jfcfti* P C R4«Sft©^4)Si©*!i 
9 0 * Lxm.^ P C R 1 0 

OP CR4it|^#Sl N — # ¥ J5 il 9 4 4 4 b P ©S$€ 
Its * LTUtt 3 7 0 b P ©^$ ©JS^ P C R£$%-£fc 
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^ti^ P c R£j«$9<D£&J!ftS©;*;S&#N 0 % 

£<DmMfr& : £$ ftfcfr % fc«K jg^^T© P C R 

° --=- ^> * LTE^f^JE L/c D N A IB ?tf 
j^£>. LlRtFHfi VflJi© ^-rtl^^OT h D NA0II 

© sb # # t ^ s d t&w z> & iz & i tz * fttzmm 

£$E£rD N A IB 09 © ffc ft c £ ^ :n £ ©@B?!l fv * * 

y -f y $ ± y' # — gB^IJ © a y ~k V -9- X @B£iJ ( B r e a t 

hnach. Ann. Rev. Biochem. (1 

98 1) 50 : 349-383) VL^t h Z tfttybfr £ 

^ r * -fe 7 * - SB {£ £ Be £ * fc «k t bPM-iiji# 

L ffi&ff h 11 v MM© * ^ h y r a j r f j 

£ 3 — K 1" 5 D N A ffi^ © ?* & £ IS £ ff§2 © P C R - ^ 
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VIM (ffifll#-t : 5 4 &tf 5 5 ) ©W#© V -^-E?>I£ ^ 

^ n&o-f y h a y&*> £ 4> nm&t v d i . 3£tft© 

V 0$ (Verhoeyen£. 1 9 8 8 ) *3-Ft«D 
N A 0 ftgUw *? ^ T tfcJB $ *l fc v *j x ^ H II y - 
(M. S. Neuberger£>. Nature (1985) 
3 1 4 : 2 6 8- 2 7 0) ^3- Kt§DNA^fi*t§. 

nmm ^di. 3 mfc* 3 - r-r 3 d n a v ^ 

& o fc . 'J - - <* y h a ytzfb&yu-f*} yy'ti*-?- 

$> 03&3E© #> C «fi^T' & £ i)<, L^LHCMVOri 
§ ^ 4 ;P X 7* a * - ^ - ^ £ 0 %M 0 it V) IZ It MW TL S ^ 
(M. S. Neuberger£> N Nucl. Acids 
Res. (19 8 8) 1 6 : 6 7 1 3 - 6 7 2 4 ) EM £ £ 

t^DNA a 7* 'j y/nt-^-K^crn^-^ 

P CR-^n--y^CJ;^i^fc (HSfe^Jl 2 £ # M 
0 d i ) o 

r & §s ?! ^ ^ © © ajfgif fe^MHfi. ummt v 

P M - 1 jft ft: H » V £ 3 - K "f 5 D N A £ k h r - 1 C 
iI$3-Kt§DNAi0^0-f y h a y ft 0 1 9 0 bp 
0*«fgWD N A0#S1?& £ £;Hfc 0 IlJ^t hB 



WO 92/19759 



PCT/JP92/00544 



32 

I - 8 HgVfflS (P. T. J o n e s £ . Nature 
(1986) 821 :522-525)*3-Kt«DNA 
IZ t> t 4> D N Agg^lfr FPM-1HI 

hVfif a - Kt4DNAtt7!&XNP0HiVI8« ( M . 
S. Neuberger£> % Nature ; M. S. Neu 
berger&vEMBO J. (1983) 2:1373 
- 1 3 7 8 ) §3-(-'t«D N ZWMZfttZc UtMi& t 
f* HI! VtS«£ ^ - Kt« D N A <fc % Hi^^-CSM 
t h VffM£3 - Kt«DN A*Igt« fc#>© B a m H I 
^{££©51]©^ V F a y # C # ?£ 3* « ft 1 9 0 bp© d ©X h 
V 7 fB: % Hfftjg t h Vli$ 3-Kt«DNA0PCR^ 

1 Ltl&tf HI! V««0«»^f-5? a y© D N A@5?IJ& 
Of T $ J & BE #1 £ SB 81 # : 5 7 5 6 iz^ktc ZHv® 
D N AI2?lJ«s m 2 CiLfcSi^t FPM-1 jgt#L«V 
MM © -rf — s y r a j . f 0'CI3 Cil/cSlit f P 
M - 1 fit* H II V $f J$© A- v/' 9 yrfj*3-Kf«, H 
E F — 1 orfg^^ ^ — (11 5 ) K#A$*lfc*§^ 3 *L 

^^^-li^yx?^^ h £ *i it c o s «i BS * -e & 2 

PM- lStft^^ISCil^-frSfcftN d h f rj|fe?$ 
ffl^x^ A/ Afflf H E F - 1 aUSi"** * -£fl?*l Ltz (H 
M 1 0 RtfH 1 1 £#1© C t ) o Xfi§©& £ (crip 
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Pled) S V 4 0 7* n Lfc d h f r itfe-? 

£ . t h r-1 HH^^tSHCMV^^-H-o^tl 

ilfuOiHictt, t h r - 1 H|^lSt§ H E F - 

1 ^^-ClALfc. h PM - 1 iri^Lli*^ 

S*r« HEF - 1 oc^V 9 t h PM - 1 SifltH 

II^^^1*^HEF-1 or - d h f r^^-^CHO d 

h f r (-) mmfcmftBm&mLtz. 

fcCH OM^£ s * ^ b-* 5/ h"£#W-£-f 1 0 % © F C S 
&O ; 5 0 0 i £/g / /nil©G4 1 8 ^tff§ A 1 p h a -M i 
nimum Essential Medium (ar-ME 

m) tpuMiR l tz c mB^mmxmiz^iL^r. cHonm 

^ttl 0 // g/1 0 6 M/Ht t(D»il t FPM-lfit 

vfr ^ P-f ;i/ffifl:AUK 12-20 ®VJ£M£M 

^o-^-;i/fjf£#:AUK 1 2 - 2 0©* y — L 
£ ( k L ) V $1 Ot 0 F R £ t h « L M V mm © if" 7* ? )l>- T 
(HSG) I~IV©FR£0:ffil5H4. &tf?nf;?t3- 
■f 'b A UK1 2-2 0 © H g V © F R £ t (• Hi V 
$j © -9" 7* ^* 7b — 7* (HSG) 1 — 1 1 1 OPRifflffiBtt* 
^ 4 IZ tf f o 
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?nAUK12-2 0 Sift© V?f^©F Ril§|*©f 

7* ^ ^— 7* © t F v pf © n y± v -9- x 12 M © F R £ © Fal © 
PI -ft (%) 



HSGI HSGII H S GUI HSGIV 

65.8 64.0 67.6 67.6 
B. HII V ffiMtZ&tf S F R 

HSGI HSGII H S G III 

58.6 35.3 49.1 

-2 oo*v^-Li («d viiti, t h * l a v mm 

©-9-7*^^-7* (H S G) I ~IV£ ^1^11 ( 6 4 ~ 

6 8%) © ffi H ft £ ^ 3" » ? ys<9 <DD a t a b a s e 
"LEEDS" © tfefg- ck *) s HSG-IVCltSt Mji# L 
en (M. Schneider^. Physiol. Che 
m. 3 5 6 , 507-557, 1 9 7 5 ) © L il V mMfrM 
4>H^ 6 8 %©*HMft£^1"o — 2f\ vnt; * n — 
ffift P M- 1 © b h IftCffl & nt^2k h f/L#i R E I tt 
H S G - I IZ M L . T^Xt^n-tfl/fiftAUKl 2 - 
2 0 © Lfl VSfM^fcU 6 2 %©ffiilft^^f , s f; v ^ X 
n — -f ;i/gt# AUK1 2 - 2 0 ® L|© c a n o n i 

ca liili^T^U (C. C h o t h i a & v J . 
Mol. Biol. (1987) 196:901-917) 
#C L 2 ifi L e n £ *) RE I iJ; < — $c "T 5 . 



§T £ '* yiS ft 
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±12 C J; ^ , v-J^t^n-tii/lftAUK 1 2-2 0 
©L«V1£#©k HftCl^i t hRftttti&f l/l> H S G 
-IVClS'f5!li**.g>g^^S^38: < x v X * / * d — 
>l/Jftft A U K 1 2 - 2 0 0 L | V mW, © b h ^tt C te. ■** * 
X * / i7 a - -jr ^i/tft P M - 1 0 L ft V fl^O b h Mtt© *§ 

& tmwuzR e i %m\,^ * c 

H 4 C f£ £ . A U K 1 2-2 0 ia#© Hi V 
b h H II V ft W, © «r 7* 71/ - 7' I ( H S G I ) £ ft & ft ^ ffi 
MIS^^To * fc > Da t a ba s e "LEEDS" © & 
ICJ;^ •?> ^ H S G I Cit«t h Jfr# H A X (S t o 
liar, B. D. etal. J. Immunol. 13 9 , 

2496- 2 501, 1 9 8 7 ) *UUK1 2-2 Oiftffi 

H«vffi«cwL.Tii&6 6%©fflMtt£3K-r«> *znumi& 

bhAUK12-20 ffi&Q Hi V © ^It C & ^ T it. 
HSG I Klt-S b rJft&HAX©FR. & C5 |a| $| iz H S G 
I Clt§F R^tftSb hMft 4 2 5 tfiftHft Vftft 
(Kettleborough C. A. , £> s Prote 
in Engineering, _4_, 77 3- 783, 19 
9 1) (DFR$Ml^, $ « & C > AUK1 2-2 OlftH 
ft V ft ft b Mft4 2 5 fit ft H ft V ft ft © * - a y a £ 
& 6 4%©fB|3ftt£^-fo 

If HJ& b FAUK1 2-2 0 L ft V ftii©^gf 
lif SB 0 3 & C £ *j Stf $b h A U K 1 2-2 0 Sift L ft V 
IfCFRiLIRE IffiFR^ffflU $5C*t,kH 
gffijjg bbAUK12-20 St# L ft V ft ft £ §&ff L fc . 
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V L AUK12-20 

RBI 

RV L 



FR1 

1 2 
12345678901234567890123 

DI VLTBSPASLGVSLGBRATISC 
DIBMT8SPSSLSASVGDRVTITC 
DIBMTBSPSSLSASVGDRVTITC 



CDR1 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



V L AUK12-20 

RBI 

RV L 



FR2 

4 

567890123456789 

WYBBKPGBTPKLLIY 
WYBBTPGKAPKLLIY 
WYBBKPGKAPKLLIY 



CDR2 

5 

0123456 

ASNLES 

ASNLES 



V L AUK12-20 

REI 

RV L 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPARFSGSGSGTDPTLNIHPVEEEDAATYYC 
GVPSRFSGSGSGTDYTFTISSLQPBDI ATYYC 
GVPSRFSGSGSGTDFTFTISSLBPBDIATYYC 



CDR3 

9 

901234567 
BHSRBNPYT 
BHSRENPYT 



V L AUK12-20 

REI 

RV L 



FR4 

10 

8901234567 

FGGGTKLEIK 
FGBGTKLBIT 
FGBGTKVEIK 



PATH - 1 H £rt#: 0 i&it£ £ T E btltzbGfZfo Z> 
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g*f$b h auk 1 2-2 QM&AMJLMM^MM. 

«r « © a i*i c «fc ?k nmmt uuki 2-2 om^nm 
v ffim®miiznmj& t v v H a 4 2 5©fr$i^s. £ 

d ?>T?. d -5 L T IS it LfclifiS hhAUK12-20 Jftft 

-f xtt4E51t«l: < -ife-f SE*!£*"r * £ <!: #&ffl * 

I0C £*^x Slit FPM - 1 Jftfc®«&£H$fc:#Hir 
tL7sf=f 4 i/ y f&nffiJ&t UUK1 2-20 tKfoCD^m 

ai« s c £ c«k 9 . ^r?^ * & e ?n a* © 

S?8*Bs*L/3te. £ © !E £ *i IB #J £ /n- - 9 v a £ ?ft-f 

$ liib h A U K 1 2-20 Si#H« V«*0A 

- 5; 3 y b ~ d $ & It V tz o A — 57 9 ya-d(D7^y|S 
?!l * ^ 6 C ^ f o 

FBI CDRl 
1 2 3 

123456789012345678901234567890 12345 

V H AUK12-20 EIQLQBSGPELMKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RV H a QVQLV8SGAEVKKPGASVKVSCKASGYSFT SYYIH 

R V h b 

RVhc 

RV„d 
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V H AUK12-20 

HSGI 

BV„a 

RV H b 

RVhC 

RV H d 



FR2 

4 

67890123456789 

WVK8SHGKSLEWIG 
WVRQAPGXGLEWVG 
WVRQAPGBGLEWVG 

" 1- 

1- 



CDR2 
5 6 
01223456789012345 
A 

YIDPFNGGTSYNQKFKG 
YIDPFNGGTSYNQKFKG 



V„AUK12-20 

HSGI 

RV H a 

RV H b 

RVhc 

RV„d 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 
RVTMTLDTSTNTAYMELSSLRSEDTA VYYCAR 

K V 

K V 



V H AUK12-20 

HSGI 

RV„a 

RV H b 

RV„c 

RV H d 



CDR3 
10 

5678900012 
AB 

GGN-RF--AY 
GGN-RF- - AY 



FR4 
11 

34567890123 

WGQGTLVTVSA 
WGQGTLVTVSS 
WGQGTLVTVSS 



£ : b IVi«*(HSGI) Cfc^T 1 

— v 4 y$ftl//;2ffl0T^/i«HSG I 3 y t y f ^ E 

?l]tfj07?ySii^. RV, b , RV„ c & R V „ d IZ 



thSt&HAX(J. Immunology 1 
3 9, 2 4 9 6 - 2 5 0 1, 1 9 8 7, SLEffilBl 



WO 92/19759 



PCT/JP92/00544 



39 



<D7 $ j mmmtz ©&£**© Fig. 6 c8B«$*iT*?eK 

- Kt5DNA05?^ U*?- Fig. 4 & 

5 CE«$ftT^ 3 ) © F RSI^tll* thlel 
2 2 0 ffift© HgVijgA'-i/* 3 y r a j ~ r d j £&©5t 
7 £ m t <k 5 iZ Wt It L fc 0 

FBI CDR1 
1 2 3 

123456789012345678901234567890 12345 



V H AUK12-20 EIQLQQSGPELMPGASVKISCKASGYSFT SYYIH 

HAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 
s 1 e : 

1220Ha QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

1220Hb -- S-- 

1220Hc S-- 

1220Hd S-- 



FR2 CDR2 

4 5 6 

67890123456789 0122223456789012345 

ABC 

V„AUK12-20 WVKQSHGKSLEWIG YIDP- - FNGGTS YNQKFKG 
HAX WVRQAPGQRLEWMG 

S 1 6 ♦ 

1220Ha WVRQAPGQRLEWMG YIDP- -FNGGTS YNQKFKG 

1220Hb --I- -- 

1220Hc 

1220Hd 1- 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

V H AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HAX RVTITBDTSASTAYMELSSLRSEDTAVYYCAR 

1220Ha RVTITVDTSASTAYMELSSLRSEDTAVYYCAR 

1220Hb V 

1220Hc K V 

1220Hd K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

V H AUK12-20 GGN-RF--AY WGQGTLVTVSA 

HAX WGQGTLVTVSS 

1220Ha GGN-RF--AY WGQGTLVTVSS 

1220Hb 

1220Hc 

1220Hd 

& : s 1 e 1 2 2 OHaijifflTy^-H y*#Lfc2i 
(DSSttHAXOPR^&OSft^it. slel 2 2 0 H 
b , s 1 e 1 2 2 0 H c . s 1 e 1 2 2 0 H d C -3 ^ T 

& H A X 0 F R 4 1 © 7 ^ J ^tm & F R 4 1 © 7 ^ / MOfrZ 

fc h I L - 6 R CMf<5*^IS© + ^ 5$i&X&nffiJ& fc 
X & C H O SB BS # T $ *l 5 . 
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^ #n ^ /f (human cyt omega 1 ov 

irus immediate early;HCMV)7" 
D?-^-*fl!Mt«0^*U\ HCMVrnt-^- 
^^ItSP^^-OlCK, HCMV-V„ -HCr 
1 „ HCMV-Vl - HCk s HCMV-12h-g rl s 
HCMV-1 2 * - g * l£ T' & o T . p S V 2 n e o C & 3fc 

y • 7r^-l u ( H E F — 1 a ) 7° n =E 

— #—r'&& 0 z®-r u * — & —%<g^iir z^^^z t? — iz 

SHEF-l 2 h-g t lR^HEF - 1 2k-g * ( El 8 
&. H 9 ) s ICFCHEF-Vh - g r l&^HEF-Vi 

Kid h f ri|fe?$tftS;i^tl5, d h f r jffe? 
£ ^ W t* £ fil 3i ^ * - « M D H F R — A E — PM h - 
g rl (01 0) s DHFR-AE-RVh-PMl-f 

(Hi i ) m t* $> * o 

#&9ltt* ?\ k H L-6R flMt^ "7 7 
Xt^n-f ;i4ji&© L|V ISJSROf H $g V Mtf 

8LjBV«<(*3-Kt*DNARtfHKVim*3-Kt 

SDNASBts, b h I L-6 R^Mt^t 

ffl T & £ 0 t^n-t ^fftft tt > iiifAUK 1 2-20, 
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PM-K AUK64-7. RUAUK 14 6 - 1 5 tifeJ. 
L*V«*ttW*.HTEai#-* : 2 4 , 2 6, 2 8 X tt 3 0 C 

^: 2 5, 27, 29, Xtt3 1 i^tT $/il£?l^ft 

( 1 ) k h L«C&«Rtf L«Vffl« ; MtfK 
( 2 ) t h HRCflUdRtf^fXHUVail : 
£#/uT*)££ . k b I L-6R CMt§ + ^ 5fi[frEBit 

§ 0 ?nLgv fS«Rtf ^ x h ii v VLZtlb* 

3 _ K 1" * D N A ttfrffi © 51 *) "C S . 8512 t HfiC f£$ 

b * C*«T*«. ifttfik h H«CtB*ttff«Ob b H 11 C 

- < LTWAtf t b r - 1 C«*-C* 

* ^ 5 St * ® ajt © » c ii 2 as ® ^ ^ ^ — - * 

J;3§J®©&£Tv^XLtlVlfJi&tf k b L«Cf««3 

- K:T5DN A£#-A/-cjRS3S3i-'^*-- t^ f:iyAy 

^ _/ t- n * - * © CT £ § © £ ^ $ * 
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t 5 D N A M £ v $ X H II V ffiMR b h H §1 C £ 3 

ft ?i± £ 4 y - b- *- x« >f y-fho-eiSl/TBIfiit 

(A) ( 1 ) b h 

(2) b h L H F R > & b h I L-BRCjiJtSv^X 
t j $ & — JU ffi, fa. (D L «CDR$^T!(S5L|S[V 

l ii ; M # c 

(B ) ( 1 ) b h H«Cffl«. &tf 

(2) t bHifFR. R t h I L-6RCJtt«7^ 

£#A,-?$&. t h I L - 6 R CjittSgi^ b h 

L^JRfcCj&^TWU miBLll C D R ttEBI*^ 2 4 , 
2 6 , 2 8 0 *l^Kl*$*l«7 

-a T . T 5 J WMM <D fgffl *^ 9 C & ^ T ^« $ ft S 7 $ 
J g*E?9£*r HiItfiHli C D R «@2?U#^- 2 5 . 2 7, 2 

9 3 i t $ y srE?UT-$> o rmr $ y &e#i 

b H I F R ^ R E ICi^tSiC?**) ; fjffi b h H IS 
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FRttNEWXiiHGS I 3 y-feyf x ie^iJX H A X A 

*j ; * L T hOSB h H II c ®$ ttt h r-1 CtifeS. 

RV„ a. RV„ b. RV„ c. RV„ oU RV„ eX«R 
V H f iLTi$^57^SS5l«ff5. 
R V h f U^. 

®ft^i$ ntzmmz-i v-v#xm * n *^^« 
jbs ^tt. u«*a-Kt« d n A&tf gam 
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4 - , Uy^l^a? h ? v 7 4 -s M * ii * C «k 

^ h«v«*l fctfummt b Hiviiit mm-? 

&3 b h I L — 6 R £H££:f 3*«T$> 9 N £ LTs 

*§89§0 LB V0«C D RRtf Ha VfUR C D R *> N 

*||07nLSVfS$3-Ft3DNAtt*^ 5 L 

a © ffsi © ^ » c wffl t? * s . nm iz *j * h a v t® $ * a 

- KtSDNAtt4> 7 H a * 3 - KtSDNAXttBiS 
b h H a * a - Kt§DNA0#^0/c»Ctfflt^§« 

* fc . *§i H J © L a V 0$ CDR*3-Kt5DNAttI 
b h L II V 3 - KtSDN A&tfS UBS b h L II 

£ 3 - Kt^DNAfflffSlafcfeCffflTJfcS. 11 ffi C * % 

© H a V C D R £ 3 - KtSDNA b h H M 
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D N A ftm <D tz & IZ Wffl T? & 5 „ 

S ffi ffl 

Hlfeflf 1 . b h I L-6 RCMf ^^'l/^t/^a-f ^ 
b h I L-6 RCMt«?^Xt; n-f ^ jft ft © ""I ^ 

1 . ^RN A 0fl 

K-7AUK1 2-2 0fr6©£RNA£. Ch 
irgwin£>„ Biochemistry, 1 8 , 5 2 9 

4 ( 1 9 7 9 ) *} gB3B$jflT^«#ffiCfE-9*tlHgLfco 

3" « *> $ ^ 2. 1X1 0 8 ffl0A/(7''J F-?AUK1 2- 

2 0 ©&JB§£ 2 0 m 1 © 4 M^7-'>* t ^7^ - h 

( F u 1 k a ) ifit^C* : E , >'t'(X$-lfc 0 * * S? * - 

fldtl^Beckman SW4 0 c-^-tjj?3 1 , 00 
0 rpm IZ ~Z 2 0 t t' 2 4 I3f Bl j£ /fr # Bf 3 CiCJ;*) RNA 

RNAftftft* 8 O^x^y-A/CJ;*)*^ 
I, ^ITlmH EDTA&CFO. 5% SDS^tftl 
lOmM Tris-HCl (pH7 . 5) 1 5 0 V 1 * C Wffl L , 
^ LT^ftKP r o t e n a s e (Boehringer) 
$0. 5 rag/ml £ & 3 «k -5 C^JD L 37tCT20^ 
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IBM V * a ^ - h L o M^H^7i; - Of a a * ;i/ 

R N A$fclB«ftj£ 1 mM E D T A^^-^-T ^10mM Tris- 
H C 1 ( P H 7 . 5 ) 2 0 0 fj 1 13 $ 8? L fz . 

2 . -:fctf[ c D N A Ojjg 

J.W. Larrick£>x Biotechnology, 

J_» 934 ( 1 9 8 9 )0;!) 32« 3 *LT ^ S T 
— *|fi c D N A£-&J&*T 3 «k . iiif 12 © £ -5 iZ Ltlll/; 
^RNAfi)|ij5 # g £40mM K C 1 , 6mM M g C 1 2 , 10 
mMv/^* X V 4 \ — ;K 0. 5 mM d ATP, 0. 5 mM d 
GTP, 0. 5 mM dCTP, 0. 5 mM d TTP, 3 5 // 
M oligo d T 7* 5 -f — (Amersham), 4 
8iiy h©RAV-2i£$E^g|3l (RAV-2 : Rous 
associated virus2;Amersham) 
2 5^iy b © k h S&fi »j ** * £ !✓ 7 - €Ifi (Am 
ershai) 4ttt«5 0ill Tris-HCl (pH 

8 . 3 ) mmm 1 o u 1 ciiiv * it z ©sjss^%i* 

3 7 tcT6 0 #ra 4 y * ^ - h l v x & © * y / 7 - 

•fe'SIISJS ( P C R ) m © fc » 43 fi ft ffl Lfco 

3 . fix ft °T ^ p! £ 3 - K-T j itfe-?© P C Rfefc Sij 

ffi 

Thermal Cycler Model PHC-2 
( T e c h n e ) £ ffl to T P C R ffi £ ft -> fc . 
( 1 ) 7 X L jj V M £ 3 - F H 5 jsJ£ © 

pcRS^iffltsr^'fv-Us ie?u#^ : 1~1 1 C 



WO 92/19759 



PCT/JP92/00544 



48 

^fMKV (Mouse Kappa Variable) 
7 - 5 ^ ^ _ ( v ^ X * •yA'lLl'J-/-ie?fi^W 7* V ^ 
-f ) (S. T. Jonesk. Biotechnol 

o g y , _9_> 88, 1991). &tf : 1 2 £^3" 

MKC (Mouse Kappa Constant) 7*5 

(S. T. Joneses Biotechnology, _9_> 

88, 199 1) o 

g-f. 1 0 mM Tris-HCl (pH8. 3), 5 0 mM 
KC1 0. ImM d ATP, 0. ImM dGTP, 0. 1 
mM dCTP, 0. ImM dTTP, 1. 5 mM M g C 1 2 , 
2. 52.i«;l>0DNAI , j^7-t"Amp 1 iTaq (P 
erkin Elmer Cetus) , 0. 25//M®^ 
flf^iOMKVr?^-, 3 ti MOM K C 7* v <i 

c d NA^i©S£M l v i PCRi 

HOOM^Ht ©MigjgiHT 1 . 5 #181* LT&C 
9 4 *C £T 1 *SU 5 0 *C CT 1 #l§JRtf T 2 *C KT 1 #IBU 

^ omw-'zMm Ltzc coanf * * 2 5 nat^i^ 

( 2 ) 7nHgVg^3-FtZ cDNAOil 
P CR <Dfctb®7 5 -i E58#-t : 1 3 ~ 2 2 C 

^ -f M H V (Mouse Heavy Variable) 

(S. T. J o n e s & , Biotec 
h n o 1 o g y , _9_> 88, 1991). &tfIS?IJ#-t : 
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2 3{:*tMHC (Mouse Heavy Consta 
n t ) /H?- (S. T. J o n e s & N Biotech 
n o 1 o g y , _9_, 8 8, 1 9 9 1 ) £ fitffl L tz 0 Htf IB 3 . 
( 1 ) C*J^T LII VM^iffc^ ©iiCO^TB* ^fc © 

1ft IB © £ ? fc: L T P C R & k: <fc Jfifi L it D N A ®f * Q 

IAGEN PCR4||jig+7 F (QIAGEN In 
c. US) ^I^TilL, € It 1 0 mM MgCl 2 fttf 
1 5 0 mM N a C 1 S 100 mM Tris-HCl 

(pH 7 . 6) 4>tl O^iy i> OMR 8$ Sail (GIB 
CO BRL) $ffl^T3 7*CK:T3IIFIiill:L/fc, :o| 
{fc&^ft* 7 i J —JisRtf 2 a n * /t'i* -T'tttB U ■€■ L T D 
N A£x^ y -/PtfeRC £ *> HJRLfc. DNAttgft 
$ 1 Oa-y h ©$0RgP# XmaI(New Englan 
d B i o 1 abs) IZ £ 3 1 X IZT 2 mTUffiit L , V 
Tlf SDNAffr^, teSL&Ttfn-* (FMC B i o. 
P r o du c t s, %W ) ^ffl^§7*'D-xyJl/tI^i 

JR9 * 6 5 T CT 5 #18li8IB-frl/«K -£LTC:*l£lI|^ 
||CD2rnM EDTA&tf2 0 0 iH N a C 1 ^tttl 2 0 
mM Tris-HCl (pH 7 . 5 ) £ All K. „ 3 01^^ 
7 * y - * n » * 'l' £ <fc 9 Sll fctt L . ^LTDNAi 

* y -n/tfc*C«k *) WW * LT 1 mM EDTA? 
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£ 10 mM Tris-HCl ( P B 7 . 5) E»JB Lfc. 

& <^ :r *i & -e © 5 ' -5fcas«: s a 1 i m m^^m L-e it 
5 . orgasm 

±12© «k -5 C LXmm Lfz-rtf x * ^ , SL«ViS**a 

- Kf £it{s^£#A,-£J&3 Sa 1 I - X m a I D N Aifrfr 
0 . 3 ft ■/fXUpUC19*Sal I &tfX m 

a i -eilkts i iCi <3 IMSSL-fc P U C 1 9 ^ -ft 0 . 

Ugi, 5 0 bM Tris-HCl (pH7. 4), 10 «M 
MgCh , 10iH??*Xl"f h-^ ImMX-?^^^ 

y v 1 mM ATP, 0. 1 # g /ml CD ^ i^jfiLvf 7 ^7* 5 V~Bl 

& 2 v h T 4 D N A U ii — -fe* (New Eng 1 and 
B i o 1 a b s ) £#%-T &&JSM£-$[#T<. 1 6 *C C T 

f V HBIE 2 0 0 jb iclm«.N * LT CI ©M£?K-bT 3 0 
#13. 4 2 *C C T 1 ^TbT * L T If Of* 1 #19f§*iE 1 fc . 
^^t 8 0 0 // 1 OS OC igli (Molecular CI 
oningrA Laboratory Manual, S 
ambrookfj. Cold Spring Harbor 
Laboratory Press, 1 9 8 9 ) ^JHIis 
3 7 *C Ct 1 RIM y * h Lfcft. 2 x Y TS^ffife 
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(Molecular Cloning:A Labora 
tory Manual, Sambrook£> N Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±IZ Z ©*86B££ 

£ 2 X Y Tigifc 5 ml^T 3 7 t £T-&*£# L. * LT 3 © 

fc>> T V ffi (Molecular Cloni 
ng:A Laboratory Manual, Samb 
rook£ N Cold Spring Harbor La 
boratory Press, 1989)J^tt^T7°7^ 

$ K D N A^mmotzo 

C -3 LT{|^.tlfc^ a ^ 7' ij F-7AUK1 2-2 0K4 

*-r s v $ x * y a*s l ti v mmz 3 - k-t s iBfe^-i-w 

t«r7X5 K £ p 1 2-k2£#£Lfc. 

± f 3 0 M t^iCf -jTv /\ -f 7* »; F-vAUKl 2 - 
2 0 Ilft*tS v^^HIV 2 - K "T « itt'iS ? * # =fr 

tS/7X5 K £ S a 1 I - X m a I D N A ®f b ttJifc 
Ls ^LTp 1 2-l>2i^^Uc e 

H jfe ffl 2 . v 7 X 7 g n - -J- Ji/ ffi fls (P Vfaij - Kf 

hm 1 ges l it ® tmw±mi±jj&%^ 4 ? v k- v 

PMl, AUK6 4 - 7RCFAUK 1 4 6-1 5i3jtffiLT 
TSB0 7-7* $ : 
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a 7' 'J f-?PMl6*a)H|V a - V** itfe 

?^tft^7*7^ S K p P M — h 1 ; 

/N ^ -7- ij p- - 7 a U K 6 4 - 7 4 Sfe <D f3 y ;\*g9 L 0( V $1^5 

aO''J K-VAUK64-7 i^OHiVli^ a - F 

a >f 7' 'J F-7AUK1 4 6-1 54*0* -yA'iLllV 
&«£a - KtSiSfe^^tlTtsr?^ P 14 6 - k 
3 ; &tf 

A>f7*'; K-vAUKl 4 6-1 5 6^ © H if V a 

_hl2 7'7X ^ K^tftSTcBftttv N a t i o 
nal Collections of Industri 
al and Marine Bacteria Limi 
t e dil, -f?«* h 3k%]lzM~3^~Z^ 19 9 1*2^11 
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8 



7* =y * $ K 



P 1 2 - k 2 

P 1 2 - h 2 

P P M — k 3 

P P M - h 1 

P 6 4 - k 4 

P 6 4 - h 2 

P 1 4 6 - k 3 

P 1 4 6 - h 1 



2 4 
2 5 
2 6 
2 7 
2 8 

2 9 

3 0 
3 1 



NCIMB 40367 



NC 1MB 
NCIMB 
NCIMB 
NCIMB 
NCIMB 
NCIMB 
NCIMB 



4 0 3 6 3 

4 0 3 6 6 

4 0 3* 6 2 

4 0 3 6 8 

4 0 3 6 4 

4 0 3 6 9 

4 0 3 6 5 



m 3 . d n a g> & g §a ffi @ & ^ 



Sequenase™Version2. 0 + v r ( U . S 
Bi ochemi ca 1 Corp. #@) SI^TftlL 



2 N N a 0 HCcbO SEttl^ E5(»£fflr7 ^ 
-;P$H*;. *LT*v ^T 35 S-d ATP 



tts 6%*'') 7 £ »; § Ky^ctisijMiL/fcfts y 

1 0 %t 9 J -fl/fttf 1 0 ck «j ®£ 



#7* 5X5 K© c D N A n — KH*OfiSE5!l*S^I#-t. 
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2 4-31 IZmtc 

rnmm 4 . c d r 

mm-* wBmw&ikJEvm ccdr) iz^vm^tsftr^ 

TiHt^ (Rabat, E.A. £> r Sequences of Proteins of Irani 
unological Interest j US Dept. Health and Human Servic 
es, 1983) o 

t h I L-6 RCMtS^-SX^; V n — j- Jls ffi fa <D "I & 
WM®±B®T $ J ^IB^JCSS. LT K a b a t <?>©fg 

T I L - 6 R iZlM^" ^nt; ^ a - Jft ft © 
£V3f $5© IZTKttia < ^IUc, 



7* 7 X $ K 




CDR(l) 


CDR (2) 
(7 $ J 


CDR(3) 


Pl2-k2 


24 


24-38 


54 - 60 


93-101 


Pl2-h2 


25 


31-35 


50-66 


99-105 


pPM — K3 


26 


24-34 


50-56 


89-97 


pPM-hl 


27 


31-36 


51-66 


99-108 


P 64-k4 


28 


24-38 


54-60 


93-101 


p64-h2 


29 


31-35 


50-66 


99-109 


P 146 -k3 


30 


24-34 


50-56 


89-97 


Pl46 -hi 


31 


31-35 


50-66 


99-106 
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mmm 5 . g o - yfcZ fiit c D n MlMli ( i ) 

P CRSCcfc^D-yft^tL/cAUK 1 2-2 0 Jfrft © 
k L ffiRtf HSfflV H#£ 3 - FfJcDNA^H^L 
K/H||«3-Ft«DNA4ftBl/fc, v^xAUKl 2 
-2 0 0 VMt$3 - KtS c DNA^s b f^^n 

4 )vx (HCMV) i2)iyAyt-Rtf7 , nt-^-^t 

t% ) (HI. 8 ) $T' b h C?f 3 - Kt«DN 

AC^acSSEff <5fc»K»N AUK 1 2 - 2 Oftft© V $1 
1^3- Ktlv^^ c DNAIS?IJ05 ' - & 3 ' - 

E to T ft o fc o 2 * y h 0 P C R 7" 7 ^ - ^ SSIt L L T 

ij _ ^ _ gg ^ij 0 ft % 3 - p 3- s DNAKA'f 7* y ? A XL, 

ft MIRQtz V) IZ&moV N A IS M ( K o z a k , M . , 
J . M o 1 . Biol. 1 9 6 : 9 4 7 - 9 5 0, 1987 ) 

fe®H i ndm -s Lavs«sjr 

- (E?l#-f : 3 3) 4»8Lfc. »JPCR-7 , 7'f"7-. 
it > J flM © £3i £ 3 - KtiDNAC^'f 7* y XU 
c tus^o x ^y^'0/; & D N ASe?lJ£$f jf 
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fc0BamHlHf^MtU'5K:> L II V ffiStlffl # 7* y 

(ae^j#-t 3 5 ) zmu l^. 

P C R C J: £ if £ C § v P C R£$%£ HindHI R 
OfBamHICJidSftU bMlXttr-1 * Cffl*D 

SSe#I£&£^T P CRifeK: J: *-*<£t5fcfr 
2k-gk&tFHCMV-l 2 h-gr 1 ilt5. 

h cm vn^*<* ^-©iiii^ll i r^st. 7*7* s kh 

A U K 1 2 - 2 0 at Li V$f$£#A*t 5 dtC«k»)HCM 
V-12k-gklife, r^U'HCMV-V, - H C 

JjTftSui^'CS*. :0«C*^TttAUK 1 2 - 2 0 
©HiVI«*3fAlTHCMV-l 2 h - g r 1 o 
COS (transient) 
+ 2-2 0 ffiW® C O S SHE'S© — i§1f H3! 

£Ji« ET SB IS S * ^-?CO SttttCfc^TKIfcL 

jfc e Gene Pulsar igg (B i o Ra d) *Ji^J 
f^f?La (el ectroporat i on) Ci»lDN 

A^cosaiciAifc. cosai^ixi 

0 7 ffi/ml C £ 5 <fc "3 C phosphate-buffer 
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ed saline (PBS) Cill. Z © III 98 & & ft 0 . 

8«h:dna ( & r 5 x $ rcj^i o g ) £ trn £ . 1 , 

9 0 0 * JU Y (V). 25tOD7r5y F ( A F ) ©1 

i^ct i o # Fai © in ^ kh bu © ^ ^ x^^ha*-^-i/ g 
yLfc*flB&£. i o %©$ 5/fl&5EJfii»*#^r , r« dmemjs 

ift(GIBCO) 8 nl IZ IN tz 0 7 2 H#Faj © -f y * a ^ - i/ 

P it $1 £ & (ELI SA) CJ;it^7 ffifr©£g 
b 5 y X 7 ^ £ h3*lfcCOS»ia0iS£±$||£EL I S 

* ^ ^ jft# £ j& as -r s & . r u~ v %w e>mt v 

I g G (Whole molecule) (Sigma) (Z 
ck«J3-Mfc, 7* n y * L fc 8U COS«^£©i§#± 

ft £ SK^f? L * L t # $ x >i/ «: in & fc . y * ^ -n - > » 

h I g G ( r iI#M^J. Sigma)^llifc, 

> a y ©#. 5E$il±tf IT 4 0 5 nm££#3!&3fcjg* 
Lfc. L- T If IS t M gG (Sigma) 
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(EL I S A ) 

v 5 y*y * $ y ztifc c o s mWfr b <Di$i&% e l i s 

Ltz B 1% BSAt7'n.y^lfct, nfifllik h I 
L-6R (SR3 4 4) £ JjH £ fz „ 

T ju% y r ? — **JBf^^ ^fit k f I g G £ 2m « -f 

* * -< - *> a V © 5 JE £ ifc Ls V X 4 0 5 naC £tf 
Z (Dm^Zm 2 Ca?Lfc. * ^ ^JnifrA UK 1 2 — 2 0 £ 

3 _ k 5 it £ T © c o S$JB&^© ^y^7x^3 y£ 
iiLfc. z © c o s mm com S-bviif y il-6 

5 L> -9- y I L - 6 R i^-fe 

^y^7x^ F $ c o s mmfr h 0«F#±»*JB3E 

LT§i*K:#S1*«Sl#^ I L - 6 R £ I L - 6 £ 0^ 
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©au nim&mm t hl-6r (sr 3 4 4 ) *jnifc. 

iifeiiH/fcf*. c o s«ifii^6©*yr/p*aB»«?L. * l 

T^j-^yit l L - 6 £ * C # «*? x ;p C Jn 0 

£ flu x. 0 -f y+^^->> 3 K E £ ffs it L s t IT 

4 0 5 n«Cti8|Lt 11?^ X A U K 1 2-2 

£ ©££:££ HI 3 £^ Ltc. * / 7l#:AUK 1 2-2 0 £ 
-b$*fcU S. & 2 IHCil^i)- yr^SIt I L - 6 R 

< „ fyr^tfl (Slft©$8£) ft#fl&«: 4 0 5 nmC&tf 

-9- y 7* © in; # # I L - 6 R t I L - 

MM. ^ p -yftc dn Acpmmcowm ( 2 ) ( 4 ^ 

7PM-I EU£©J£MJ 

^ g| ^: £ ^ — © as 
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^ftf^vf XPM- 1 at LKfttf H«V«**a- 
cDNAi?n-y P PM-k3S.O ? pPM-h UFCRl 

k - s (ffiM#-5f : 3 8 ) Rtf H« Vfi#©fc»©&:£7 7 
4 P m h - s (E59#-f- : 4 0) ^ 'J -^-EBI®* 
%J%:3— KtSDNAC^-f T'y/'f XII^K o z a kn 

y-fe y f-xEJIRCF H i n d in MHSBi££ =fi"f -5 <fc o K & 

if Liz. L m VffiM®frV> A v- p m k - a (IS 

?ij#-f : 3 6 ) H & V mMO tz © omi5 T v A ~? - p m 
h - a (E59#"t : 3 9) J $f $ © £ n - f-'tSD 

B a m H I $JIlg&&£ ft 5 «fc d CRtt L,fc. 

* L 0 V fUS 0 fc © . 2 M © fftf 7' 5 v - £ & L fc . 

^^^ifffiJ^ l « c *? ^ t ffifi i o 7®^y«^ 

tLX^&fr, 7nPM-ULiC*^t fcfcffiS 1 0 7 # 
k - b ( IE?!I#^ : 3 7 ) £ > ttl 0 7 # T X * 5 4* y 

6 »/ y £ ? cRff-Lfco PCRgjscfti, pcr 

£ % £ ft H i n dill &CF B a m H I T'Mffc * 

L T P U C 1 9-<^^— (Yan i s he-Pe r r o n £ . 
Gene (1985) 3 3 : 1 0 3 - 1 0 9 ) (If 7'^ d- 
~ V ? LtZo D N Ag£?!j&£©^ HindHI - BamH 
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HCMV-V„ -HCr D-VftLTHCMV-PM 
h - g r 1 * $ . *LTLf Vj|*s:o^tttHCMV-Vi 
-HC *C^o-yftLTHCMV-PMk a-gkRCFH 
CMV-PMkb-gk^#f;, 

m«0 * -* C_0_Stt»C;fe^TttltLfc o HCMV-pm 
h - g r 1 £ v HCMV-pmka-gkXtiHCMV-p 
mk b-g kO^fft^il, Gene Pu 1 s a r^S 
(B i oRa d) $ffil»ti U 0 hn*p — £/ 8 y{cj;<j_c 
11>IBC H^^WtefR D N A ( 7* 5 X $ KSO 1 0 

#g)£. PB S4ii x 1 0 1 ii/mlOO. 8ilOT'ja 

-hCMjl. 1, 9 0 0 V, 2 5 F fl)|fCTA>x £-5 

^iSKT 1 0'd-m®HffcH9l8l®ft. * ^ ^ 
*>a yM£ *i fc ijffl £ . 1 0 %<D r -^7' »; y^^^t) 

'> ifiL ?f £ # W "f S D u 1 b e c c o ' s 
Modified Eagle Medium(DMEM) 
(GIBCO) C Jm & fc . 7 2#fIS]0'{y*^-<:-:>3y© 

£18 IB ML*. 

4> 7 PM - 1 fit ft © ffe % R «f 

3 BFal0-Mtt?£3!0gu _CO_S_SB & 0 ^ ifi * g » , 
L I S A £ cfc 0 LT, ^y^7x^ h $ ft it COSI 
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tlT'fe-So thi/ifr© *£&©£#>. ru-h^t+'i-t F 

I g G S i gma) £ J; 3 - h L , 7* n y 

C 0 S SSBSfr 5> y 7 >u £ WlJ& ft ft ^ L 

a/* 9 **7 * *4*ffi- t H g G ( r If #Mi$s 



S i gma) ZMZ-tZo -fy**"*-** y&tFffii£0gU 
thl gG (S i gma) £ 2JB X- . 

-iz&Q v?v?,?*2 v zntz c o s mmfr h ©%%« ± 

h&8i#0 5&SK:-3^ *) > * LT&ck -e ©M^± 

^^^-CJ;?) ^yX7x^ h $ *l c o s m M 6 © M 
^ififi^t hl-6 R K: g £ "T « f& # C ^ T 88 5£ t, fc . 
i/i M ~* ©£§-&© i!i £©*: #k 7*t- - h t h I L - 6 R C 

>ft-f3JiL#:-£&-SMT 1 8 ^ £ X ^ / 2 n — -J-Jl/gtfls (## 

Ml) 7* □ y * y ? © $U "5J?f 14 t h I 

L-6R (SR344) *jBilfc. iftBU'fc^ * 

WiWt^uM Is-. L ~z V z teM 7L o << y * * — z y 
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R Ski*® T ;P * U * X 7 r * - *S£ * fit - k h I 
gG ( r II # M ft ; S i gma) ZmtoLtCo A V* * 

y 3 y & ifc & . Illil^li/;, <f y+A^-f 

2 m®v yyjvoft® i ott vnPM - l fit ft * c M 

i: 

s>ns v ts«ii-ffl vsi^^-rs * fit ft (* ^ 5 p 

M - 1 a {aft. 0 4) §3-Kt5 itfe^C £3 h v V 7 7 

* * i-^&ctyr^-eJb^fc, fife © 1 oot vr^iui 

5fiCft ( + > 7PM - 1 bfitffc. 14) £3- K 

y "9- y 7* ;^ © ^ £ *) W.*Pir & I L- 

v P M - 1 fiift«^lftT*& *) . ^LT^ffl^lCJ;^^ 

1 fit ft © tl . ii^vjxpm - i v p.- y-fb 

$ *l * L T 12 $ *L fc C t © S?£ © SEMT & « o L 11 V 

tin: Hi I L - 6 R c J: < *S£ Lfc. v ^ 7 P M - 1 fit* © L 
$V$f$4*©ftE 1 0 7 ttfit!S*&£©fc»R:&$ 9£S*C« 

S < v ^l/TCOffiBc^tj-ST^A^^ yRoty y* y © i> 
•fH t^M^HIg^S -5 T*fe So v 7 7 P M - 1 fitfttt* 

© Lll Vp1M©3 ffiSlCT^A'H' y$W'f'S©T*> +^ 
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M — 1 C Jl & $ 3 ^ ft £ M l^- a y a % M ^ ~Z 'if 
<k *) g>m<D P M- 1 ffi&ZgfelztkmtZ tz&lZ^ dhf 

H — I&PtWu ^^-HCMV-Vh - HCr. (Ml) £ 
LT, d ©^ ^-#&P§©& S (crippled) 
S V 4 0 7* n ^ — ^ — iy;\yf- £ £ $ *l S d h f 

r jtjE^$#W-r £ £ ■jC-rSdi'Cfcofc, S V 4 0 x y 
Ayf-H^pSV2-dlif r^^^- (S. Subr 
amani&xMol. Cell. Biol. (1981) 
1 : 8 5 4 - 8 6 4 ) ^£>8££L. ^LTSV4 0 7*Dt- 
fi-IZ <fc n e o ilfc^ ©ft <0 C r^figfc&S j 

S V 4 orot-^-CJ:?} ft <§ d h f r itfc^£ H 

CMV-V, - HCr, iZWXLtCo 30flOH C 

MV-V, - HCri -dH r^^-C^nPM- 

1 va«*ffAL/fc. £ ©&&£ ftfcf&Si^ * --©f£lg£ 

C H O dhf r (-) M (G. V r 1 a u b £> . Pr 
oc. Natl. Acad. S c i . USA ( 1 9 8 0 ) 7 
7 : 4 2 1 6-4 2 2 0) £ 2 «^ © 7' 5 X $ KDNAf S 
^^j7PM-la L If £ ?il S £> © H CMV- V L 
-HC^^- (HCMV-PMka-gk) & * 5 
PM-1 HH^ilt^fcftOH CM V - Vh -H C r i 
-dh f r^^^— (DHFR-AE-PMh-gr 1 ; H 
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mm i o ) iz& t> mtz&mmmistz* dna v 

COllOtfg /ml ) £ P B S * 1 X 1 0 7 Iffll^/ml© 0 . 
8 m 1 © 7 >J 3 - Ml }jn 0 1 9 0 0 V0HJE2 5 //F0| 

If ItA'^x^^A/:. ISCT 1 0 ^-rHlOHaiBfHTO^s 

xix^ h n # ^ — ♦> a y MS £ jft *B BS # n K & 

Of 1 0 % F C S^tftS Alpha Minimal 
Essential Mediumig ife(ar-MEM) 10 

m ur fln *. , — H©-f y©^. * $ 

is F£#W"£T 1 0 % F C S &tf 5 0 0 u S /ml © G 
4 18 ( G I B C 0 ) £#W:f £ a-MEMCliLts dh 
f r + &tf n e o + ?gS$Ggl*Bl 33 © MR £ ft o fc . 3&©SU 

muzHtzf n-y%m^T&fc?MM*ft^±. 2x10- 

M^vhu*«fe-h (mtx) ■jJtci^yr ©if"! © 

*Sj 3 . 9 g / 1 0 6 M/B ©* ^ 7 P M - 1 a <Dffi&% 

*kmtzmM3& (pmi k 3 - 7 > l/c 0 

b h I L - 6 R ^> © I L-6©i|g-^^E#-r^^^ 7 ffi ft 

h 5 y x 7 ^ £ h $ ft fc cos i is c $ x X & £ £ s c 

I L-6R^©b-^-^y^bI L-6©8^i»f t5^r§^ 

7*n 7 *y^0|, «J ft 3§ & t h I L - 6 R ( S R 
3 4 4 ) ZMx-tZo C 0 S fflBafr b © » ^7*;^ 

jUn^^o &&©$u 7 ^* y * * 7 r * h 7 h 
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Sflfc^Snx-fc. >f y + ^^-^a yfflis & i& £ ifc £ -tK 

WMiffl7 . 5 Uric b FPM-1 fir«t<Pffi8 

PCRC«k«IftCDR^iii^^fc. donate PC 
R^M^t^& (Kamman&xNucl. Acid. Re 
s. 17 :5404, 1 9 8 9 ) 

C D R © fc » © 8ft 3 ft fc FFR«3-Kt«DN 
A^tftSilD N A£8£^"f 3 tz®KL, il^&g*»$b 

yytZ&Wtfhifco 7'y*$ K a 1 y s 1 1 R # F 1 0 
© D N A a^ttf^Iii b F D 1 . 3 © La&tfHIia 
— Fl/t^5% b F R E Ii»?»fl)FR*a-rt«DNA& 
[FNEW^bCFR^^-Ft^D N A £ «t ft-? ^tf t 2 • 
g$&b F D 1 . 3 © LB V«**3 - K-T 3 D N AlE?!l£ 
<§• W :f 3 IvJ 50 0 bp©Nc o I - B a mH 1 i)t $a 1 y s 
1 1 ^ & §J 0 ffi L- . € L T H i n d 1 1 1 RcFBamHItl 
3l£ftfcpBR3 2 7 Kf7^n-iy^lT7'n5 K V 
1-1 ys-pBR3 27^lt C©Vl-lys-pB 
R3 2 7 h © H i ndlll -BamH I gf V\ £ > H i nd 
III &tf B amHIC^O BB»$ftfc p U C 1 9 Cff A LT 
7" v X $ F V 1 - 1 ys-pUC194St. 

Sfi^cb F D 1 . 3 OHiva«i3 - F"T * D N AE8I 
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^tf t§|f)7 0 ObpONc o I - BamH iBIffr^F 1 0 

h 30 9 HJ 1/ ^ ^LTH i ndlll - N c o I J & 1° 9 
ffl^tP BR 3 2 7 0 H i n d 1 1 1 - B amH 

2 o — ^y^*L/s Vh-lys- P BR3 2 7^t ft C 

3 © 7* 5 X S K 3^ S> H i n d 1 1 1 - B amH lBJfJt£3J^ft 
L . ^ ITH i ndlll RUBamH I C «fc 9 KJS $ ft fc P 
UC1 9Cf - 1 y s-pUCl 9 

Si\ rnU'a 1 n 1 1 &tf fffiJS t hDl. 30 
L 11 V mW, F R * 3 - K * £ D N A @S?!j \t t HftCAMP 
ATH- 1 Hlft (Nature 332 : 323-327 
( 1 9 8 8 ) ) 0 * ft t M V -C & £ o il i L T ffcffl L , 7* 

*OSl $ t b D 1 . 3 © H « V 3 - 

K 1* S D N A IB M it . V . Verhoey&x S c i e n c 
e237 : 1534-1536 (1988) ©Fig. 2 IZ 
f2Si$ftT^ § 0 

06 tt % ®*§>&fc h PM - 1 ©Hffi V««0 — a 
y £ 3 - KtSDNA0frSOfc»Cftffl$*lfc7 , 7'f v - 
RCJf P C RSJS^I^Cit, |J7'^7-A (APC 
R 1 ; : 4 1 ) S.D f H5^T7'^ 4 *? - E (APCR4 ; 

: 4 2) tt . 3 © ^ ^ ^ -± © D N A IZ ^ 4 7° 
V #°<i X?& c APCRlS.D J APCR4ttpUCl 9^^ 
$ — © 86 £ # K. Wt It $ ft it i)< s ^^A'-t^M 1 3 12 ?!l 7° 

C D R 1 &ffi/£gKf&7 , 7 -f7-B ( p h v - 1 ; mm 
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#-!§■ : 4 3 ) . C D R 2 ^ffi7*^ -f v - C (phv-2 ; BS 
:44)vS.D ? CDR3 ?£lf 7*7 -f -e — D ( p h v - 
3 jie?IJ#-t: 4 5) 4 0- 6 0 bp ©l$$f Ls 7 * 
P M — 1 ©Hi! Vli® CDR$3-KtSD N A&tfiFC 
DR|3-Ft«D N A£&tfH!BD NA4«0k h F R £ 2 
- Kt«DNAffi^3^fe.JS5. H — ©PC RSiBKl^l^TKr 

nPM-10CDR3 - Kt5 D NA^#ft§ 

P C R £ $J £ ft L> * L/ti- PCR KfctZ&^r 

tLX&MLtZo nmiZVZ, v7XPM-l©CDR2& 
[FCDR3^3-Ft5D NA^^f t§I- P C R£fifc«K 
I^Cv^PM - 1 ©3fS-r^T©CDR^n - Kt5D 

ffl/H?-HTtffi^. b P M - 1 

HilV^J^^n -Kt«D NA^ft^iH P C R£$%£ 
ffiF SI H i n d III $.?>* B amH I IZ&tOffilkL, % LT 

£ S> Ki&tir? <§ tc » c p uc l 9K:^7*^D-^y^*L/c fl 

B«$k h P M - 1 fit*H« VfS«^a - rtiDNAfl) 

v - 2 &tf p h v - 3 ^^^L/Co C ti h tt 8 MKS£#W 
t« 1 2 'J 7^ ')^7 $ k y ^± "C SPSS U fc . 

7 -^^ v _ phv -i« % ?nPM-i|;^0CDRi0 

^ffi © fc 8> © * « & f t h F R 1 * 0 (4B 2 0 C*? 

If & % 4l ? tl G> S e r ^ & T y r ^ . $. S e r £> T h r 
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^<DMMC0tztblzm^£fttc o # 1 0 0 ti 1 © P C RRl&m 

lilOmM Tris-HCl (pH8. 3), 50 
mM KC 1, 1. 5mM M g C 1 2 , 250//M dNTP, 
5 0 ngCOm ID N A ( V h - 1 y s - p U C 1 9 ) , 2. 5 
u(DAmpliTaq(Perkin Elmer Cet 
u s ) N &tf7'5 <\ LtZo UMf-90pliv- 

•C KIT 1 #fSK 3 7 'C CI 1 7 2TCCT1 ^M© 3 

O-tH^i/^RfcLfc. 7 — — 'J y ^gPgfi^ffigffifOH© 

HTCTIO #H©ft&#;gKJ&*fT-3 fc. 5 2 3 bp© P 
C R£$%£ 1 . 6 %ffi«j&T #n-*y/i/£Jj§^Tf&«L^ 

H— © p c RKBiz^^rm i a g omm^ntzm—p c 

R £ $ ft 2 5 pmo 1 e 0^IiH7*7'f ? - p h v - 

PCRt#Hi-0PCR 

0PCRSIS^€»06 6 5 bp©PCR 7* 5 4 ~? - P 

h v - 1 i*Ci = 0P CRSEfliH^tifflt, ^Ltl 
H© P C R SJB*» & © 7 3 7 bp© P C R £$ctj£ 7' Hv- 

APCR 1 £ £ C SI 0 <Z> P C R C # ^ T fl&ffi L fc o 31 EH 

©PCRSi5^&01. 1 7 2 kb© P C R £j&$3£ffH! 

H i ndlll ft B a m H IfHICL, ? LT*ES»Jj|k 
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uci 9 ■< # ? — iz # u — ~ y Ltz c ifi^j^S b ft 4 

N Affi#I£W > ^LtpUC-RVh-PMlai 

tip 3zx Ls fz o 

f « DNA«ft8tife» 5 S^O^M^ffcP CR7'H? 

-££j*cLfc. #P C RSJCSttiflB©SJ5^^i*SKj^M 

££#T"C?T t>nfto A— S?a y r bj ©fc#K IS £ BUST" 

hv-i4 (Va 1-7 l-»Ar g-7 1) (# 
*ttKabat&C«k«;*4#IH) : 4 6 ) & 

[FAPCR4^ il DNAHT0P UC-RV h-PM 
lai|Ei-PCR C * ^ T V tz „ C © £ 1 P C 

c R 1 iSciz P c RMiS^^^Sfr^r-/^ -f ?-HT 

ftffl Lfc. C RSI&fr &© P C R&J$«J* 1 . 6%ffi 

ffi^T^n-xy^/^ffl^TlfffiLs H i n d III R B a 
mH I C«k$aiftl^ *LtpUC19Ctfy^-iy 
^ttpUC-RVh-PMlb %%fro n&iz ls~C^ 

7' 5 4 ~? — p h v — n m (As p — 1 -* G 1 n — 1 ) 
(Se?IJ#-t : 4 7 ) RtfifS pUC-RVh-PMl b 
^ T ^_ g y r CJ $ 3 -Kt«DNA (pUC-RVh 
-PM1 c ) ^v- P hv-m6 (1 1 

e - 4 8 ->M e t - 4 8 ) (E?!#^ : 4 8 ) RO'lfSp U 
C-RVh-PMl b %m^X a y r d J £ n - K *f 
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SDNA (pUC-RVh-PMl d) £$# N £g8S§fc7* 5 
'(v-p h v-nm&[Fllp UC-RVh-PMl c £ JB 
^ T - > a V r e j $3-rt«DNA (pUC-RVh 

— P M 1 e ) £*# s * LZMmm%7' 7-fv- P hv-m7 
(Thr-28^Ser-28. R0Phe-29-»I 1 e 

-2 9) (leMf? : 4 9 ) Rtfmm P U C - R V h - P M 

I b £ m ^ T A - V 3 y r f j Sa-rtiDNA (pUC 

— R V h - P M 1 f ) #*t$HfI Vfif 9 y 
r f j or 5 J ^IB £fl& * *i £ ^ - KtSK^ * * K IB 

H7 h: n nm&t v pm - i gi*L«vii«0ii-A-2/* 

gy?3-Kf SDNA0 fi?» C ^^TttMl/fcr?^- 
&i>*P C RR]fc£«5Sfl&K:3Kto StSJRt h PM - 1 ffi#L 

II V iBttOSS — v>' 3 y$3-Ft^DNA0ftl0fcfe, 
CDR1 &H7*5 W v - p k v - 1 (iB£lJ#-5§- : 5 0) s C 
D R 2 -7 ^-P kv-2 (SeM#"t : 5 1 ) &tf C 
D R 3 ^-7-pkv-3 Oe?ll#-^ : 5 2 ) 

L n ^LT8MRi$tft^ 1 2 % ** V T £ 'J ;P 7 5 K y 

;u±T!*tISbrt:. fff2 0 J; «5 iz LX P C R&E£*t-? tz B % 

— PC RMlSfettl flMfoOp k v-3rHv-^&'A 
PCRO'H?- £ #W L/:, i-PCR EJSfr & © 3 5 
0 bp CD P C R£$%£ 1 . 5 %{&WiM7# a -xy^^ffi^ 
TffM L n * L TH H P C R RSiu *? \t % mjj7° 
Itffiffl Lfc 0 H- P C RO^?»© P C R£#c^£ff 
BamH I&lFH i n dill T'if ft ?LTCDR3^| 
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m^titzDN A£#W:f & 5 0 0 bpfffr $ D NAEJJftf© 
fe^Cp UC 1 9 -< ^ ^ — f3 -9- 7" p — ~ V if L tz « IE L ^ 
IE £tf £ W "f <& 7* 5 X $ KD NA^MIU ^LT&CDPCR 
C £ if 3 mW D N A t V X f£ffl L tz c HH P C R £IS C 
^^12 5 pmo 1 e ®^S^^7*-7 -fv— P kv-2&L K * 
APCR4^fflfc. HHP C RKiSfrfc© P C R$LJ$m 
£ fiH ^l/Tr^^-pk v-l iSClESPCRg 
|£K:*tf«r5'fv-ilT«iLfc, leJfitCLT. HHP 
C R Rfcfr 5> CD P C R£$%£ A PCR ir^v-i*!; 
H£ P C R KB C It § 7* 7 -f v - £ V X ft ffl V tz . 

HE P C R RJfcfr £09 7 2 bp© P C R £j£tf£fifSg 
BamHlR^Hi ndlll (Z £ QfHltL^ * L X D N A g£ 
Ofc»CpUC19Cf^^B-iy/Lfc ( C D R 

2 isg c *? ^ t * &mm ts $ & c 2 s © p c r gj& 

fc 0 HAP c R 5 IS &. H -b P c RRBizts^ 

X , pUCI 9^^-C^c-iy^^fc|5PCRS 
jS^&fflPCR4ii$ilDNA^LTiffllf:. HAP 
C R IJ6 Cfe^T/^^-lip kv-2WAPCR4t 
HAP C RKJb^^O P C R4lft^llLx L 
TAP CR 1 7* 7 -f v-iS^H-tP C R £ J& & 7* 5 
-(v-HTfffll/:, H-bP C R£I&^6© P C R ff fift 
£ *ff IS L . B a m H I H i n d 1 1 1 C <k *) ft t . -tr L- 
T 5 0 0 bp DN A Sftf- $ D N AIE?!^^©/: C P U C ! 
9 Z -9- 7* ^ n - - v ? L tz . ig £ij & 3£ L fc 5 ffl © ^ n - y o 



if £ & JS IS 



WO 92/19759 



PCT/JP92/00544 



73 

n-y^p uc-rv i - pmi a tint*, z ommzni 

: 5 5 IZtkT. 

Htf $ t h P M - 1 L & V CD flfc © - f* s y $ n - 

KtSDN A 0fl?SS©fc«K IIi^7'7 -fv-pvk-m 
1 (IB^J#^ : 5 3 ) Ltz c P C R tt #K W £ fl& 

-fv-pkv-ml (Phe-7 1 -> T y r - 7 1) R A 
P CR 4 7*7^ 7-*iiDNAiLT0p UC-R V 1 - 
PM 1 a tSKfllfflLfc. H-P C RRBfrbCb P C R£$ 
ft£8f»L^ ^LTAPCRirH^-i^Cl-PCR 
EBCdSfr* 7*H t LTff ffl Lfco H- P C R SIS*-* 
£>©PCR£$$3£?flgL. BamH IR[FH i ndlll C 
«k *J ISffcl^ ^ITDN Age?0^E©^:26C P U C 1 9 £ -fr 
7' ^ n — s. y ? V tz o d©^n-y£p UC-RV 1 - PM 
1 b £tfr£ Ltz 0 

S -fr 5 fc & © b h jj- >f h j. a • d g 4 ;i/ ^ jJ?J ( H C M V ) 7 °~ 

p^-^-^ffl^^.^^^-©if^ ( ta i ) 

* / y PM - 1 iafls © L II V £ a - KtiDNAffr 
S. £>' * J y PM- 1 fjtfis © H 11 V MM * =i - FtSDNAf 

1 € # 1 © C £ ) H C M V — V l - K C k R H C M V - V „ 
- H C r 1C* fiA L/C ft?g. 
© #> © l¥ IB S 12 © s Ma e d a & % Human An t. 
ibodies and Hybridomas ( 1 9 9 ] < 

§r tz a- m & 
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2:124-134; C. A. Kettleborough 
Protein Engeneering (1991) 



4 : 7 7 3-7 8 3 C 3 ft ? 3 • M *< 9 9 — tt P S V 
2neo (P. J. Southern et a 1 . , J . M 
ol.Appl. Genet. (1982) 1:327-3 

I, V ? o -f V V L II X « H II © 



4 1) C 

j|t/^il/0gf 0fc»Kk h * 4 h / n *W 7. (H CM 
V) /nt-^-iffi yf - (M. B o s h a r t £ 
Cell (1985) 41:521-530) 3 c 

LSISS^^^-ttt F « CS(« (T. H. Rabbit 
t s £ . Carr. TOP. Microbiol. Immu 
nol. (1984) 1 14 : 166-17 1) * a - K "f 



-ICS 
2)29 



n t ) 



\ ( N. Takahashi£. Cell (198 
6 7 1-6 7 9) «a-Ft«y/ADNA«t 



tlt)0HCMV 



*BB&^ -f 7*{3*? it 3 — Sft ( t r a n s i e 



„ffi9 . »fc^mfE3ftfcffi;ftg««-g«ffe»?£gl 3 

•fr a 86 0'b h x a y y - g y 7 j g g — 1 g ( h £ F 



91 



t h • **V-<7 , ^K • ^ ^ — y • x n y y — 3 y • 7 r 
^ ^- 1 a (HEF-lcf) Kl^IISieSOl^^fe 

n ^_^ — xy^ y -9--®iE^?Sft tt s v 4 o fijJBrn * 
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j: y s\ y V -<DZ HlZ&^Tft) I 0 0 T' & & ( D . 

W. K i m £> . Gene (1990) 9 1:2 1 7 - 2 2 3; 
& T . U e t s u k i S> N J. Biol. Chem. (1 
989) 264:5791-5798) 0 2. 5 kb© H E F 

-lor7*nqE-^ x V t\ y if - $f & . t^jtfc^ © 5 ' 

-JfcfigKftt* Sft 1 . 5 kb© D N A. ®— I * V V $ © 3 3 

bp. % — 4 yhpycjn©9 4 3 bp N RtfUzix v v y ©ffctaj 

©gg53"© 1 0 bpfr>£$£ 0 d©^2. 5kb©HindIII - 
Ec oR I ®T)t £ 7* 5 X $ V p E F 3 2 1-CAT (D. W . 
K i m £>. Gene (1990) 91 :217-223;$. 

T . U e t s u k i &> . J. Biol. Chem. (19 
89) 264 : 579 1- 5798) i)> b W 9 ffi V . ^ IT 
P dKCR^^ - (M, Tsuchiya£>, Embo 
J . (1987) 6:611-616). K. 0' Hara 
£ . Proc. Natl. Acad. Sci. USA Vo 

1. 78, No. 3, 1527-1531, (1981). 

(R. Fukunaga£>. Proc. Natl. Acad. 
Sci. USA Val. 81, 5 086-5090 

( 1 9 8 4))C^n-iV^LT> S V 4 0||l7 , nt-iS' 

xy/Ny-9- — ^##-T^^3 0 Ob P ©H i n d 1 1 1 - E 

c oR lBrfr*II«|^tpTEF-U^fc, 

pTEF-UEcoRItiltU K 1 e n o w ** ' ) * 
v — - -f yU L T H i n d 1 1 1 i;y*-Cl 

IS L fc „ & C . ;©DS»$nfepTEF-l^^-DNA 
5>t?j 1 . 6kb©HindIII-SmaI Wft£Wt) $i L tz c 
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HCMV-1 2h-gr UEcoRICkd gP^Mtt 
Kl enowl'J^-t'CJi^^-OU L T U 

-1 2h-gr 15^^7X5 K HCMV-1 2h-gr 1 

( A E 2 ) *fls»Lfc. 

7* 7 X $ K HCMV-1 2 h-gr 1 ( A E 2 ) £ E c o 
R I ?g -f fc L x K 1 e n o w *' 'J ^ 5-t*"C7 -f *--f ^ kx 
•eLTHindlll tiftLfco khr-1 Cli^n - F 
tS D N A 12 £!] £ # ^ f 5fe 7 kb H E F - 1 or 7* 

n ^_^ x y/\ ytf — SflJB© 1 . 6 kb Hi 

n d III -Sma I If^Cl^LTH E F- 1 2 h - g r 1 
£#fc e CO^^-^CHEF - 1 am*-*- • X y 
^yf-«*tts 5' 3 8 Obp©DNA£$? 

§ % P TEF-l4i<Z)-€-tLa:ll — Tfeofco HindHI - 
B a m H I SrJt £ LT#St^ CI 0 HH VfS$«v *©H* 

H&jRk hHlV»«*3 - Kt«DNA«#tt« H i 
n d III -B a mH I DN Affifr ^ pUC-RVh-PMl 
a, pUC-RVh-PMlb, p U C - R V h - P M 1 c , 
pUC-RVh-PMld, pUC-RVh-PMle&tf 
pUC-RVh-PMl f ( mmm 7 ) %V 
THffte©7*7X§ KHEF-1 2 h-gr 1 © H i ndlll 
-BamHI*li«:»Al/Tv **L*tl&m'<* 9 - R V h 
-PMla, RVh-PMlb, RVh-PMlc, RVh 
-PMld, RVh — PM1 e N V h - PM 1 f £ # 
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tLo ll^^-RVh-PMl a , RVh-PMlb, R 
Vh-PMl c, RVh-PMl e. &Z>'RVh-PMl f. 

&tfiz HEF-PMh-gr lit *ti?nnmj& t b P M 

- l 0t#Hg[ v1®«a-s; a y r a j . r bj) r CJ , 

r d j , r e j Rtf r f j N $ XPM-1 f/iftH ti 

Lill^^^-HEF- 1 2k-gk &ftm? <§ fc «K 

HEF - 1 or7'n^-^ x y y\ y - MM £ <t If t & i& 

3. 0 kb0 P v u I - H i n d III ®fJt £ H E F - 1 2 h - 
g r 1 S> *) iB L > L T HSfe #} 5 K^^Tf SLfc H CM 
V-Ll^i^^^-HCMV - 1 2 k-g k £> © 7 . 
7 kb© P v u I-Hi ndlll ifrClgLT H E F - 1 2 
k-gkJIt HI^I^^^-HEF- 1 2 h-g r 1 
©*§•&£ MfUfc^ HindHI - BamHl8jfM-<tLT#S 
tSHEF - 1 2 k-g k+0Lavj8«*3 - rtSDN 
A«ffeOLiVii^3-Kt§DNAi§g{:^it§: 
i^tll. IS. & „ 7* 7 X § FHEF-PMh-g y- 1 « N 
HEF-1 2 h-g r 1 (08 ) © E F 1 a7 B n^-^-f 
3$ (Pvu I - H i n d 1 1 1 glrJt ) K^HCMV-pmh 
-g r l©HCHV7 , nt-^-H (Pvu I-H i nd 

III WK) Z iC J; $ ttig Ltz h OtfeS, 

t h L |I Vif^ 3-KtSD NA$#tt^ H i 
n dill - BamHIDNAgJrJt^pUC-RVl-PMl 
aRtfpUC-RV 1-PM1 b ( H$§$! 7 ) ^ h §J $ Si L > 
f LTHEF - 1 2 k - g k © H i ndlll - BamH I U 
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V 1 - PM1 b£#fc 0 IS^'^-RV 1 - PM1 a & CJf 
RV1-PM1 b N MffCHEF-PMi -gktt^Hfn 

-1 L!iV!f$£n- K-T-S DN A$tt3. 7*7 
X^KHEF-PMk - gk^ HEF-12k-gk (M 
9 ) 0 E F 1 a 7*n — ffiffi (PvuI-HindHI 

KlfJt) CiDHCMV-pmka-gkOHCMVrot- 

(PvuI-HindHI Bffr ) 
jliSIiCiO fElS L fc & © T* & * c 

Jls-Z^m S #> 0 ' ^BSV4 0 T d ^ - ^ - - x y 



( d h f r J if ^-0re§g (1*1 1 0 RTF' 



SV4 0HiT^7*a : e-^-*^xy^y9--ge^J^^i-r 
7*7A$ Kp SV2-d h f r ( S . Sub ram 
ani^ Mo 1. Cell. Biol. (1981) 1 : 
854-864) (ATCC33694) ^Sphl &Z>* P 
v u lltffiik K 1 e n o w # V ^ 7-€f7 >f >f y 

LTSHji^ IT P S V 2 - d h f r - A E 
(Ml 0) o HCMVrot-^-, H«Vffi«*a- Ft 
SDNA&fft h r - 1 C tf#£ 3-Ft8DNA«tft 
3 . 7kb0EcoRI »rfr€. E c o R I CJ; 5 gff^fil 
|tHJ;?)HCMV-PMh-g r 1 h fr® *) ft ^ tz , :®l 
Ec oR I-Htp SV2-d h f r-AEClil 

TDHFR — AE — PMh — g r 1 £ # o 
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HEF - 1 a 7* o * — ^ x y a y t~^l^ § Hllg 

31 ^ if 9 — K S ^ T ^ IK © ^ * * - £ ftSS L rt: (Ell 1 £# 

iffl^i) . HCMV-l 2 h-g r 1 C A * S **J 3 . 7 
kb©EcoRl8JrJt£. EcoRI-|ftpSV2-dhf 
r — A E £at£ IT D HFR-AE-1 2 h-g r 1 %'&tz 0 
DHFE — AE— 1 2 h — g r 1 4 1 © d h f r SB ?!l C tit < B 
a m H I SB{££s BamHIf^Sgfl^ft. Kl enow 

* »J ^ 5 - t~ J; & 7 ^ ^ - y & Of S EatS c <k 0 ft* L 

fc. dhfr cDNA|# ; |t§|ij4kb0P vu I - B a 
m H I $rft-£ d ©jgtrp$ tlfc DHFR — AE — 1 2 h-g r 

i & b w *) m l v * l t mmm 1 zc*i»t ft^ u;rv h 

-PM1 f - 4^&OHl3kb0P v u I-BamH I Br C 
IiUDHFR-AE-RVh-PMl f £ ^ /c . 

© 5fe % &. •» flr 

Hit h PM - lStft®L«[R^H0$IS^jr««.HE 

f - i a «9 9 -^z_os_mm^nn3%^^ ( c © - t r 

ans f e c t) L tz 0 L/t^^ 7 PM - 

© L gRtf Hi^^it 5 #HEF-lar^i?^ - h C O S 
tffl BB C K «# 3£ S *c ft Lfc. 301, ^gls^^nfc COS ffl 
& © * M © > ^ITEL I SAia^l ( 1 ) ±'?|* 
CffStit f 1 gG$i*0tEO^Tx &IF (2) I L- 
6 RCft^t«*0 1 g G 0 c ^ T L ft o 
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MWV ^Kv EL I SAilcfc^ k h I L-6R 

■-.0 k f* I L - 6 ©g^*EW^«gF!n:*©tB*K:*5^TSS 

® — ^ (RV1-PM1 a3U£RVl-PMl b) & * 
5PM-1 ffi & H II £ IS 3! f 3 * - (HCMV-PMh 

- g r 1 ) t> _C_0_S_?ffl B& £ m f# ^ S $£ 91 3" 3 Z t iz <k *9 ^ 
t h P M - 1 St# L g V ig# © 2 $g 0 ^ - *>' a y © 

ll^-^^-r S&^i? * - (HCMV-PMka-gkRCfH 

CM.V-PMh-gr 1) 9 If B#^®tE& L fc. jfeftS 
H-&k:o^t®3IISk:^^Tx SfiJ&k f- PM - 1 jftft Lil 

0 s; a y r a j *^^PM-1 Sift L 0 t & § 

d££^Lfco L-^l-£#6. Sft^fc h PM - 1 L g 
©X- 5? a y r b j k h I L - 6 R ~.0te£-fll£H5f 

£*i&©fsm**e»x FR3^©Sfi7i© 

y^-^T^-y (CAMP.AHTH — 1 H © #> ^ tfi £ 
*ifck h RE I *C#$t5) *^^n i/y (^$k f- R E 

li^k FPM-1 JjxftHil V$fM©?l* ©A'-i/ 3 y£ 

^ItSft©II{:i5^T, #*t$k FPM- HfrLgV 
g« © A — 5? a y r a j £ # E JB ^ fc . 
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si^h h pm - i mfaEm®m%i? « 6 aa©-<^^- 

01-9 (RVh-PMl a, RVh-PMlb, RVh-P 
Ml c, RVh-PMl d, RVh-PMl eXH RVh- 
PMl f ) &tfWffil&t h P M - 1 ffift L m © 5? a ^ 
r aj - (RV1-PM1 a) £ «k *) C 0 

S«£MH#^Kiitem:r& c SfiJ&fc h PM - 1 

~~ I. 

Jft ft H £1 V SI M © 6 mm®^-V a y^IfffiLrco &8B§£. 

^7PM-1 L flRtf Hfl^ijt'f § ? - ( H 

EF-PMk-gk&UHEF-PMh-g r 1) 

*> l«1 8# 0® f£ U o jfcff M© COS lBB§±'?t^ffl ^ fe^W 

0(^T ©M^^T. BfJU&t |> P M - 1 tfi&L mort- 
is 3 y r a j &tf S?i£J& t i-pm-i f/tfr h ->* a y 

r f j +^ v pm - i mfrLm&tfEmtnm-ch^ tz* 

b h P M — 1 t)t #: ^ _C_0_S_m _h ^ &Wt IT 

yA^ffl^TfiiL/:. -r & *> , c o s m H§ h 

©±gii&£ lflflkd*y ^ 7 ffi#«ifi£B (Ami c on) 
£ JB ^ X mm V tc o L i&Jft £ 7" n x 4 y A 7 # d - ^ 
(AffiGel Protein A MAPSII*? K 

b i o r a d ) €1 ^rmm Lfco ^&-r*u±\ «» <*nfc 

5 ^ v K ** l J ^ A © T' L . * L T& K 5 v 

k** v * ®m&®.ffiffi.'zmm%'n ^ tz, * ltv^ $ □ n 
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y -fe y b — $ — (Centr i con 10, Ami co 

n) zm^rm mmzmmL, m&Mmmz p b s izmmi^ 
^ p m- i Rvnmm t h l*v 

fbj, i" c j , r d j , r e j Xtt r f J iii^^SSI 
L 0[ © r a j a-5?b y + H8© r f j A'-i/'g y^BJ^)^ 

CIIOSIS t h P M — 1 JftfrT*£> o fc. c: © & © * 
/ 7 P M - 1 ffiW tmWtIZ t b I L - 6 R IZfe&t & (lUl 

3 ) . d fc. ^ $ *irtft&tf * ^ 5 #i ft £ H f» t 
HL-6*<kHL-6RC8^tJ©*llt« (111 

4 ) . 

mmm 1 2 . mmu -<ju^m^-r h p m 

- 1 Vff «©gIE 

#ftj£fc h PM - lglftL$&.tf Hfj|©Vfg$ (E50## : 

5 4RO t 5 5 ) ©'J KtSD N A 12 £0 1*1 0 
OI>ny$ftitU^ V«««3-Ft«cDNA« 
P C R 7* 7 4 ffl ^ Tff V n - j. y ^ L /£c L il&tf H 
|0li^^^-RVl-PMl aSZfRVli-PMl f * 

C 0 Sj ffl B& £ ffi E» 7£ g & % t/c, 4 8l#IBIgU ^RNA^l 
§fiL(Chirgwin£. Biochemistry (i 

979) 18 : 5294-5299) „ L X v tf * J/ift V 
0 P C R — n ^ y # £ -o ^ X 12 1& L iz <fc -5 k: L T — * 

cDNA^JSOfc»C5 i« gOiRNA^ffllr^. 3 11© 
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P CRrH 7-*Rtt U ^LtMlt LEV-PI 
(i2?I]#-t : 6 0) RffHEV-P 1 (E?!I#-t : 5 8 ) 
inr7n Kt-E^JRtf B a mH I liffi^tlfL^ * L 

H E V — P 2 (E5J#f : 5 9 ) & H i n d III 
A T G Bflite 3 K V 0 ftf 0 K o z a k 3 y -fe y X E$I £ 

LX L IIS. 0 s H BO V$f M©fc 860^^7*7 -f v - t 
LT^ffltfc, 1 0 0 jtf 1 P C R K&Jfett 2 0 niM T 

ris-HCl ( p H 8 . 8), 10 mM KC 1, lOraM 
(NH 4 ) z SO, , 2mM MgS0 4 , 0. 1 % Tri 
ton X - 1 0 0 , 0. UgfflBSA, 2 5 0 //M d 
NTP, 2. 5 u © V e n t DNA*')/?-*' (B i o. 
Labs, U. K. ) N 5 0%©-*cDNA^^K£fet 

1 0 0 P m o 1 e fo(DS}jr$ 

#PCRf-a-7*tt5 0 0 1 ffititft\ 
*LT94tCTl. 5 *I8I0*«J0ES-©Sn 9 4 °C C T 
1 ^Tel. 5 0 *C IZ X 1 ^IBI&tf 7 2 *C IZ X 1 #Fb1© <i 9 n> 
£J5&£ 3 0 El If t> s ^LTftC7 2 *C K T 1 0 #H A V * a 

h L SI V?Ii^^ttS 4 0 8 bp ©PC R4i(ll 

RUHgVlS«4tft« 4 4 4 bp© P C Rttt^, 2 . 
0 %ffi»j&7 ii n -X y^^ffl t^Tfti! U ^ LIB a m H 
ISIFH i n d 1 1 1 £ J; *> jg ft L> . HTpUC 1 9 ^ 9 9 

— izv v' ? v - ~ y -zh^Hp uc-rv l - p m l 

a-3&CfpUC-RVh-PMl f - 3 £ ffi tz . 
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k (• PM - 1 SlflcL fflRff H«© Vffi«© D N A 12 
£U & ^ M & * 7' v A X Kf-M&C^T ^ Z-Ufo* 
# S 3 t # m h C ^ -> fc (IE JFB : 5 4 & 5 5 £ 

ffl$*L*^ (mRNAffil 1 0%) i)K HffiViS«fl0I*l 
©gB&«ffi3SE"£{£ffl £ (mRNA©$j9 0%) . £ 

©Itsx^H > y ^tfgfcjRb h p M — l Jfcftoffi i-"* 

Viz* HIVMC5^T^ ^7* 7 -f -7-NEW-S P 1 
(I2?!l#-f : 6 1 ) Rtf^r? A v-NE W- S P 2 (12 
6 2)^^ll/fc. 3 ©7*7 4 v-ttD N AE^IJT G 
G GTG AGAIDNAE^TGG GTT CGCH 
^^S 0 P CRK0©##« c DNA(D^-i^C-5^ 
T ff|2 V tzM *) T & tc i)K mW. D N A tt 5 0 ng© p U C - 
RVh-PMl f - 3 X' & *) . €LT7'7^-ttHEV- 
P2£NEW-SP2„ XUHEF-PliNEW-SPl 

2 ffl© P C Rgj5^&© P C R£$$j£ 2 %®H(£T#n 
-xy;t-^M^TffSL. <£ LT P C R 5EIS£J£K:*^Tffi[ 
mVtz a 0. 5//gOi-PCR4tt^tttS9 8//l 
0 P C R jfciS&Rtf 5^~-yh©Vent DNA#M5 
9 4 *C CI 2 ifrlBU 5 0 *C CT 2 #IS!Rtf 7 2 *C CT 
5^^-^ h L.. LtifeK 1 0 Opmo 1 efc 

©hev-p lr^^-R^HEv-p 2 7'7-f^ — ^in 
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& fc * 0 // 1 (D&m-em^, ZLT 9 4 

*C £ T 1 #0. 5 OtCTl ^Fal&tf 7 2 *C tZ T 1 # fa! © 2 
5fOiKDPCRCfrlK * L X x <k C 7 2 *C C T 1 0 # 181 

>f y * ^" - h L izo 

7U-Ft-li^PCR7*7^-RE I - SP 1 (fi£ 
: 63) &0 ! REI-SP2 (E?!l#-S§- : 6 4) £1 

T Ek£ L /c . gr^-fv-ttDN A SB^U C A G G T A 
AGG£DNAB2?flCAG G A A AGGCgiS. HP 
CR£jgt%j> -T^^B Lil VflMiu^^TO 4 0 8 b P 0DN 
Al^Jt&tf H fl V fl^C^t^T © 4 4 4 b P 0DNAgffM-^2. 
0 %fijB^T^o-xy^*fflV>T«fKL. H i n d III R 

B a m H I K £ 9 fiifl; L % LTie?!^£©fcfe P U C 1 
9Ct7'^n-^y^LTpUC-RVl-PMl a - 4 & 
t>'pUC-RVh-RMl f - 4 £ # • 

RVh-PMl f ©H i n dill - BamH Iifr^v P 
UC-RVh-PMl f - 4 © H i ndlll - B a m H I f J 
littiiSiiCcf;^ RVh-PMl f - 4 £ # fc 0 
lift b PM - 1 Sl* L II v $I^o -f y b a y#Bfc£$tl 

/;a'-^ 3 y r a j © i£ ?!j £ 12 ?!] # 5 7i^^L. Hit 
b p m — l ffift h fi v fiM © 4 y b a y fstiit A- 
a y r f j o @e £ @g ?tf # ^ 5 6 iz^-tc 

mmm 1 3 . iii t uuki 2-20 gyfr l_m_v m 

SiJSt h AUK 1 2-2 0 jfiftLtl Vflfn - Ft § 
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D N A ©f^M©X@£H 1 6 C^t*. h Jftfr L 

gvas* ^ - K-r sate? it. mkssh i nam 

B a m H I S5ffi£IB^T P U C 1 9"^*-Cffl#&*ftT 
^5. 8 {0© P C R7'-7 4 ( A~H ) £*£0fL. g 1 © 

P CRC«k^ Vi5«*n - p -f Sitfc?£ 4 -oconmizft 
tf-TJBffi£*5. r^v-A&l^HS, p UC 1 9 * 

%n?ti&mtz c d R««©atfe?E5«**f * 4 o 

~ 6 Obp07 , 7'f r^n-E, F R G tt . 

7 -f B , C&tf D © 5 ' #J 1 5 ~ 2 0 bp© D 
N AE59 <fcffl»ft$#o. 41011 PCRtt, Z*l?ft7' 

C R $J A - EttFR U3-Kl/s B — FttCDR 1 £ 
FR2$3-Ffi. A - Eglrfr© 3 ' fl}£B-F8rfr®5' 
M&1 5~2 0 b P ©*H*f *££#-?©'?. dtL^frfr^ 
lit53i^iiSS. M&K. B-F®fJtti. CDR 
2WFR3$n-KtSC-G|frHfflm?^. * 
LTn C - GUrfrtt^ & CDR8iPRl*a-rt« 

H^ftliSiCJ:^ iEL< 4 0 W ft L tz £ 0±K 

Z © g 2 © P C R C «k o T it iffi L, T < 3*5 LT'&btltz 
|20PCR4WH:> 3 o ©?£*!£ C D R £W U H 
i n d 1 1 1 Jk&B a m H I 0 ififlSftx P UC 1 9 ^ - E 
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$ 6 CiftftK US £ ItlM t b P M - 1 jftfls L 
II V flM A - ^ 3 v r a j £ □ - K "T § D N A j&< 7° 7 X 5 F 
PUC 1 S IZffi \£ HZ ^ % 7 7 X $ V p UC-RV 1 - P 
Ml a - 4 £JB^fco 













BB 81 # -f 




s # 




A. REVERSE 


83 


E. 1220- Lib 


66 




B. 1220 -Ll 


65 


F. 1220 - L2b 


68 




C 1220-L2 


67 


G. 1220 — L3b 


70 




D. 1220-L3 


69 


H. UNIVERSAL 


82 




C D R?£ffiffl0^7*7 A 


v- 1 2 2 0 -L1, 


1 2 2 


0 



-L 2 & tf 1 2 2 0 - L 3 Co^T «U 8MlI$ftl 2 

1 0 0 jff 1 f OOP CR5JSfett2 OiM Tr i s-HC 

1 (pH8. 8), lOmM KC1, 1 0 nM (NH.J^O,, 

2 oiM MgS0 4 , 0. 1 % Triton X - 1 0 0 , 

0. luOBSA, 2 5 0 //ni d NTP, 5 u 0 V e n 
t D N A *' y J 5 - -fe* ( B i 0 L a b s . U . K . ) , 5 
Ongfflp UC-RV 1 — P M 1 a - 4 DNA, 
OOpmo 1 e s <D®jS&&&j37v 4 ~? -%<k^i Lfz. & 
P C R * a - 7* 5 0 0 1 0tiT'I^, L T 9 4 'C CI 

1. 5 ^BfflSlBlttOft, 9 4 -C KT 1 ftm, 5 0 t J3 
7 1 ^ISIftff 7 2*CCTl#Jf8©£JS£3 0 * 4 f Mt ^ 
* L T & C 7 2tCt 1 0#RIH y + ^-Ufco 



if fc i m & 



WO 92/19759 



PCT/JP92/00544 



88 

2 5 2 bp (A-E) , 9 6b P (B-F) , 1 3 0 b P ( C - 
G ) Rff 1 2 3 bp ( D - H ) 0& P C R£$$j£ 2 . 0%© 
4£flkj& 7^n-X (PMC, Bio. Products, U 
SA) y^*M^T»ISL/fco t%t>-5, #DNA$r#-£# 

« T # n - X £ SO *3 flfc *? * k T 6 5 *C C T 5 
-fr L«K * It 3 tl^lHWa© 2 mM E D T ARtf 2 0 0 mM 
Na C li^tt«2 OnM Tris-HCl (pH 7 . 5) 

^ t/T 1 mM EDTA$tft§10«« Tris-HCl 
( P H7. 5) K:»»Lx ^ITPCRl^SSC^Ir^tffl 

0. 2 g ©#f§ 1 © P C R£$!£j&.tf 5 y h 
©Vent DNA*'J^7-t'ftlit«98/f IfflPC 

RggfS 9 4 *C CT 2 #1SU 5 0 TC f^T 2 ftMRtf 7 2 *C 

k: T 5 #Fh1 -f ^ * * — h agg$&i& * ff o fc c * L T & 

C . # 1 0 0 p m o 1 e © A (REVERSE) R H ( U 
N I VERSAL) 7* 7 4 "7 — £ in & T EBiK £ 1 0 0 u 1 
i Lfc^. Z tl% 5 0 // I ©tt»T**^N LT 9 4tC 
T 1 #18U 5 OtCtl 7 2TCCT1 #!SI©Ri&£ 

30fO Mr *IT*C7 2tCTl 0 V * a 

^^X^/^n-f^^AUKl 2-2 0 © L I! 0 C D 
Rtf&m$nfz L« Vfl&^n - FtS D NA^tftS 5 
5 8 b P 0H 2 P C R © £$$$3 £ 2 . 0 %ffi$!*7# v - * F 
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J^ffiMilL, f LIB amH I RtfH i n d 1 1 1 IZ <k 
fyffifclk, PUC 1 

ge^ll £ ttB L . P U C - R V l - 1 2 2 0 a £ f# , # b H 

fc L II V««07 5 y ME^IRrF a - K & * * v± 
* KE?V€£?1£ 7 1 c^t, 

2 - 2 0 ffi#L« V®8£#Wf § H i n d III — B a m H 
I DNA®T>T-£_tl2 7*7X$ K P UC-RV L - 1 2 2 0 a 

i n d III - BamHI 3B&C#A MffiM t h A U K 1 

2-2 o fit* l li v mm a - ^ a ya®^-<^--e$.^ 

RVi -1 2 2 0 a £ & fc . 

njaw i 4 . nmmt h auk 1 2-2 o^&lM15 

cosama-go — a a (t rans i ent) % % 
urn®, t 1- auk 1 2-2 oftftL n^^^-r « ^ £ * - 

R V l - 1 2 2 0 a Rff * ^ 712-20 H B^ffeS?"** 
-S-^i?^-. HEF-12h-grl (H^^J5)K:J;^C 

0 s an IB * P K K Bl "T * c ic«k *) . nm&t h A U K 

1 2 - 2 0 L II * - i/* a y Taj © |?ffi £ ft o fc . S" £ 
t> *Bn COS^HBS^lxlO 7 ffia/mlil SSJ;^p h o s 
phate-buffered saline (PBS) C 

c oaus^if* o . 8iicdna (#7*7x5 fc 

1 0 i» g ) SiDslfc, Gene Pulsar^g 
(B i oRa d) $ffllM, 9 0 0 f;H (V) , 2 5^4 
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9 n 7 7 v y K ( u F ) OtSS^lCTA^^^^Afc. 

y L* fc *B 18 £ . l 0%©^ Ii& SS Jfil ?(f (r-^D7''J y^#) 

D M E Miti& (GIBCO) 2 0 m lC All £ . 7 

2 1$ IS ©4 y+^--<-^3 y®&. *&#±»££fc- 

B^fe«g»gfe (EL I S A) C«fc a fc HSffifeO^g 
1-77X7^ h$nfcCOS»BO§S±jl*EL I s 

IgG (Whole molecule) (Sigma) C 

t>* lt#* x ;i/ C in £ e 

7 -^_ — 3 y t >; * 

x 7 7 1*4* Jft- t n gG (rfitSftN Si 

H ^ £ in £ . £ & y**-<— »>» y Lfc^. RIS^ 

L-T 4 0 5 naC* «&3feK£iH5£ U 
T Iff fg t H gG (S i gma) Sffl^fc. 

bm-6 R^<Di&&m%mm-t &jz®_®MMMMM3£ 

(EL I S A ) 

h y 7X7 * ^ f $ ftfc COS «fr & © Jim% E L I S 
ACJ; *) il^LTv b h*ft#*<ffi£[ I L — 6 R 
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7* P - h £ M T 1 8 v ^ x * 7 £ p — + ;P#tft 1 ) 

7L fc h I L-6R (SR 3 4 4) fcrP-hKflH&fc. 

ru-^^Lfc^ c o sarB^&0**±»*®» 

*£©#. gSt&ffiifc^flD&fco -f y*A-<—>9 y©&. S 

CO^I^i 1 7 #flt$ t UUK1 2-20Si 

h I L — 6 R Cjfeft *§fi I/. -9" y 7*/i/©f&3RS 

4 0 5 niC^tf ««*BE^Sfli^- "9" y^/P+K I 
L - 6 R C *t *$■ 3 fit ft £ ft T ^ <& CI <!: ft . £ 

fc. 2 ©$£IHfcU t r A U K 1 2-2 0 fit ft L IK© A 

- •>* 3 y r a j *< ■ * / 7 A U K 1 2 - 2 0 ft ft L II t m ffi C 

gjfejgj 1 5 . b m-y^/^-n (HSGI) ny-fey-9- 

^MgL^Lkifc-SMM-^ b 1 2-2 0 ffifrHmmfc^omm 
nmmi 3 t- ^ t fc £ i§i itc l t . auki 2-2 0 

fit ft H IS v pIM© CDRB h -9- 7* fn*-? 1 © a y -fe y -9- 

FRil/Tff « BtSJR bhV H a 4 2 5 (Ket 
tleborough£>> Protein Engines 
ring, 4, 773-783, 1 9 9 1 ) C^fitt. S 
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fx mmmt t v„ a 4 2 5 (±12^:^*. f i g 3 ) £n 

-Kt5H i ndlll - B amH I D N A gjf # £ 7" 7 X 5 
KHCMV-RV„ a -4 2 5 - r 1 £> 9 £ L . pUC 1 
9^^-0H i n d III - B amH I £ if- 7* n — ■=■ 
y^'L. pUC-RV, - 4 2 5 a^ffc. d tl«tli D N 

AiLtfffilfco PCRCll^8ffl0rH7- (Al 
-HI) 7*7^7-1 2 2 O-Hltt, CDR 

1 ©gUt&tfT h r - 2 8 S e r - 2 8 ©^M£^^3" 
liilf f ^ 7* 7 -f v - 1 2 2 O-H3t±CDR30 

*fi&Z>* S e r-9 4 & A r g-9 4^®II^ii1'§ 
{IftM ylfc. rH7- 1 2 2 0 -Hl, 1 2 2 0- 
H 2 &tf 1 2 2 0 - H 3 tt. Z*l?nS MRt^tt,' 1 2 % 

-f v - © * U ^ K ii & © at t> T? & 5 . 

Al. REVERSE 83 El. 1220~Hlb 73 

Bl. 1220-H1 72 Fl. 1220~H2b 75 

CI. 1220-H2 74 Gl. 1220-H3b 77 

Dl. 1220-H3 76 HI. UNIVERSAL 82 

PCR ©£#Bu USD NA£LTpUC-RV„ - 4 2 
Sa^tlU HII C D R^*tffl7*7 W v- £ LT_bgE© 4> 

© £ figffl l tz pjlw- iznmm 1 3 c tBis l & © £ n u t & ^ tz a 

AliEK BliFK CliGK RtfDliH107* 

^^-M^l^tH PC RSJS^frlr^ Ztl^tll 8 6 
bp ( A 1 - E 1 ) , 7 5 bp ( B 1 - F 1 ) , 1 7 3 bp ( C 1 
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-Gl ) &tf 1 0 5 bp (D 1-H 1 ) ©#H1 PCR4i|| 

42. o % o {&ih & t # a - x y ^ c t mm t „ ft 0 m 2 p 

* 0 . 2/»gO±EilPCR4jSft$ffi^ti2 
P C R ( P C R a»Sa?*#tT ) £*T^. vt7XAUK 1 2 
- 2 0 ffift© Hfj| VMM C D R #&Jg$ *lfc b h HiV^l 

«tttJ 4 9 5 bp©PCR4*ft«^ :*l*2. 0 %fi 
afiTA*D-xy;^ffi^T»lLfc 0 ^ It B a m H IS. 

H i ndlll E «fc 0 ?g & N & 6*lfcBamH I - H i n 
d 1 1 1 fr £ p U C 1 9^^^-C-9-7'i?n-^y^L. Jg 
£E?9£ttB LT, pUC-RV„ -1 220a 4 # . 

£ CI £T'. St&Jfcb h A U K 1 2 - 2 0 fltft Hi V«*S 

h p m - i fit ft ©ft$«# tz r$m £ a ^ x r v * */v 

gm-? fjm&fr& «. *dTf. d 0iB?o4 p c r&k 

«k9fES3*fc.£ISK*:7*7>fv-<>:LT. SGI-SP 
1 (g2?!!#-5§- 9 7 ) &tf S G 1 - S P 2 (ie^lj#-t 98)4 
-& & L o icr^v-lt D N A E 50 A A G G T G 
A G C $ D NASE^IjAAA GTC AGCCt^l, PC 

ng © p U C - R V „ - 1 2 2 0 aTJ^ ^tT/H?- 
li S G I - S P 1 i U N I VERSA L ( E5fl#-S| 8 2). 
$ fc tt S G I - SP2£REVERSE( E^fiS-t 8 3)0 
^ T tl in T & ^ c 
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fflLfco#0. 2?g0llPCR4IIRCF5u(!)Ven 
t DNA^'J y 7— fe'^tf t5 9 8 1 ©P CRSEI 
£9 4 *C CT 2 #18. 5 0 *C KIT 2 #13. &tf 7 2t CT 5 

#ISM y****- h L,*»Rfc£frofc. ^tiftt: l 0 0 

P m o 1 e *?© UN I VERSAL &E>* REVERSE 7* 
7 -f ^ - £ #0 £ >. 5 0/(lfi)Ilf^^:l 9 4tCt 
1 #IBU 5 0 tflt 1 ^Fl^ IT 7 2 *C C T 1 #18! © H 2 P 
C R £ 3 0 -9- 4 2 fr'tt tr^> *lTftK7 2 X £ T 1 0 ^Tal -f 
y * * — h LfCo 12 P CRT#5>ftfc4 9 5 bp O D N A 
SfJt£2. 0 %&II£T#n-X^£^T*fSgL. Hi 
n d III &tfB amH I C «fc *} ffift Ztl£ P U C 1 9^ 
* * — £ if- 7* £ n-^y^'L^^-. fiSEJff* L T . p 
UC-RV„ -1 2 2 0 a - 2 £ fc . 

&^T. hAUKl 2-2 0 fftftHtl Vfi^3 

-KtSDNA^tftSHi ndlll - B a m H I DN 
A if Jt £ -h SB pUC-RV„ -1 2 2 0 a-2<fc^$J9£Bt^ 
H if^SI ^ ^-HEF-1 2 h-g r 1 © H i n d III - 
B a mH I SBS^HAL. li^t hAUK12-20j|# 
H 0 © A— 5? ar yaOM^^-t^SRV, -1 2 2 0 
a $#fc. 

h AUK 1 2-2 0 jftftH«VfS#©f&©^-£? 
a y (b~d) *3-Kt2DNA$ftit«fe«)C2ffl0 
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t^'StftizM V&ftT-zft t>titz 0 /f-^a y 

r bj £ n — K T & D N A © © #> % 2|0||1 PCR 
C * ^ T . UN I VERSALr^v- ( @E?!l#-5§- 8 2 ) 
& tfg M ^ II 7* 5 -f v- 1 2 2 0 H -m 1 a (£M#-f 7 8). 
& 3 i^te. REVERSE 7* ^7- (£^#-9 8 3) il 

^-l 2 2 0 H-mlb (£^J## 7 9 ) ©& 
P C R 7* 5 W "7-. itfKilDNA.t IT® p UC-R V „ 
- 1 2 2 0 a4M^ft, Ztl^tl 2 0 2 bp&tf 3 2 3 bp©|f§ 

1 P C R£$tl£ 2 . 0 %iifi7*'o-xy^$l^T| 

S&. «K©SB»*#iHIHK:» 2 PCR ( P c RM&KB 

Zft^, 4 9 5 b P ©£$^ (A-i/* 3 y r b j ) £ 
& fc . ItL^H i n dill - B amH II^^iltLs ^ L 
Ts pUC 1 9^^^-Ct7'^n-^y/L N pUC-R 
V, - 1 2 2 0 b$|fc 1 

^ M ^ 3£ 7* 2 2 0 H-m2 a ( £ 

80). 1220H-m2b (£?f#-t 8 1 ) fttf 3 
O^lSll^iip UC-RV„ - 1 2 2 0 a^l^TP CR 
£$$3 ( :>* a y r c j *3-Ft«DNA) Hi 
ndlll S&'BamHIfHav pUCl 
indlll -B amH IiigCSALtp UC-RVh -1 

2 2 0 c £ & fc . $ S> £ . IIil7'Hv-l 2 2 0 H - 
m 1 a (l£ 7 8 ). 1220H-mlb (££!!## 7 
9 ) &&®mt LT©pUC-RV„ -1 2 2 0 c £ffl<^T 
PCR4II (A - ^ 3 yd) CI *l£ H i ndlll R 

B a m H I 1!iftL/tp UC 1 9 ? ? - ® H i n d 1 1 1 
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- B a m H I SBffiCffA* & :iK<fc!) P UC-RV, -1 

2 2 0 d £ % ic 0 

35:^. 7*7X5 FpUC-RV„ - 1 2 2 0 b*K3-K 

7 $ / &E8I2fc * *i£ a - K 1" * * * u * F E58 £ E5! 

#f 84Cil> pUC-RV„ - 1 2 2 0 difiCa-KS 

flT^SSfSJKk h HfiVSS^f-^ ay r dj 

E8I&tf <£ft£a - F"TS * £ FE#I£E#1^ 85C 

&^T'. nffifot FAUKl 2-2 0 fiE#H«©#A-£? 

3 y ©fg^i^:? * -£itSllf -5 tztblZ, t h A U K 1 
2-2 0 H g V MM £ a - F f 5 D N A £ # H i nd 
III - B a m H I »ffr£ P UC-RV„ -1220b, pU 
C-RV„ -1220c. RtfpUC-RV„ -1220d 
J;i5|]f)lliU 2 h-g r 1© 
Hind III -BamHI SB {£ C f¥ A k a y© 
ll-<^-RV, -1220b, RV„ -1220c. R 

[FRV, - 1 2 2 0 d £ * *L *l# fc . 

^$.#1] 1 6 . 8ilb fc 1 2 - 2 0 ffil fc©3f * © A-y? g 

t H 2 - 2 0 3ft&Hlf£§£3I-f 5 4li©-<^ 
-01O ( R V « -1220a, RV„ -1220b, R V „ 
-1220 c. £ « R V „ - 1 2 2 0 d ) S.tKSfi^ k Y 
A U K 1 2 - 2 0 StftLIS^tS^^-R V L -12 
2 0 aC«k*>CO S«ffil£M«# fffelt « CiCi;?), If 



WO 92/19759 



PCT/JP92/00544 



97 

ffi& b h 1 2 - 2 0 Sift Hffll via*© 4810^-^9 y * 
ffffi L fc o Jfclfc CD fc 26 . COSil^^^ 1 2-2 0 iSft 
L«&#H|R£S&§J**:g.-<**- (HEF - 1 2 h - g r 

l&tfHEF-l 2 *-g *) CJ: oTfeH^STeSSLfcc 
b h I L - 6 R ^©IS^K.o^TOailjEC&^T. WmJ& t 
I 1 AUK 1 2-2 0 ^ ft L i^lli t h A U K 1 2 - 2 0 
Sift H ft (D — i/ % V r b j „ Jb 5 ^ &-f?ff$ b h A U K 1 
2-2 0 j/L ft L II t nm®. t h AUK 1 2-2 0 jftft H H © 

a- 3 y r d j ioffl^^t k: ck * t n 2 - 2 0 

ffifttts +^12-2 Oiaft£B*©»£ge£^L:fc, 

3 ft €» ©££H£l£l 1 8&?>*ill 9Cito 

Hifegj 1 7 . b h Sift H A X £M ^ feSlt b h s 1 e 1 
2 2 0 HMillfeMIi 

v^x^y i? d - ;biaft A UK1 2-2 OOHfflV vMM 

eeds" OftfCi*), H A X T /; ( J . Immun 
ology 139, 2496-2501, 1987, SL 
E j£ % * B cell hybridoma 21/28 
0l4t ^filfts iHK^E^fltt F i g . 4, 5£„ 7$;| 

i2 m it f i g . 6 iz mm ) . umm t h s 1 e 1 2 2 0 h & 

ft H m V fttf O Rtt £ N H A X ftft © F R y 
^-t;i/U#AUK 1 2-2 0 © H II V MM © CDR?M 

7nt;^D-tJi/{!i^AUKi 2-2 o©h#;v $1*1 

fflCDRit £;lf M b h s 1 e 1 2 2 0 H gift H II V ffljg 
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£S 439 b P ©slel220 HMHiVii? a-F't 

2 1 bp©£t&SJ&£W"$"3 9 0-9 4bp©^ 
$©6^0#';^^^l/^^K (s 1 e 1 2 2 0 h 1-6 ; 
ZtlZtl, B2M#-f 8 6-91) TSIt LfCo * M 

2 0 ir^-To 

P C Rj££ffl^T0 2 0 IZmtfcBZ'iT 5 c -f 1S. 1p % 5 if 
O&WL* V ^5?^ F^M— P C RgJSfa-T'Cjllix 

H 1 © P C R£fi>*fr-5 o ;nc«k0v 2o©^'jrf^^i/ 

2 ) B (E^f##9 3 ) ZMtl. H20PC RRIS£?t 

$§-f 3 :i^7?§S. #£*l*:£$!fel£¥fML. B a mH I 
&tfH i n d III Jgft^ P U C 1 9 ^ * - C * 7 

n — ~ y ^ U T > — 2 x y x £ -5 * 

£ ft $F C s lOOmM Tris-HCl (pH8. 3), 
50raM KC1, 0. 1 mH d A T P , 0. 1 «M d.GTP, 
0. IraM dCTP, 0. 1 nM dTTP, 1. 5mM Mg 
C I 2 & 2 . 5 u0DNAI'J/7- -if A m p 1 i Ta q 
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(Perkin Elmer C e t u s ) i&'K^-i 1 'I ^ 
X^l/i? F5pmo 1 e ^ttt5 9 8^1 ©KEvI^fe 
B 4 'C 1 , 5 #r H l0!£1£$U 9 4 *C 3 #53. 5 0 *C 2 
7 2 *C 5 #Fh1 © RJ5 £ 3 * 4 2 /Mt ^ . & C 7 2 t IZ T 1 0 
#|8H y * a. - h I, fc , KfcW. iZ 5 0 // M © 7* 7 -f v 

4 "C 1 . 5 #|B|ffl£ft& N 9 4tCtl #|SU 5 O'CCtl 
#I8U 1 2 *C 1 # M © SIS * 3 0 ir 4 ^ ^ > i^T 7 2 
Tt'l 0 #RH ^a^-Ufc. 4 3 9 b P ©PC R^^igg 

* 1 . 5 XOfiB^T^n-xy^l^tftlU fflfiBff 
|BamHI*J;CFHindIII CJ;tl|ft|v p U C 1 9 
-<^-Cf7^a-iy^U, ££E?!I £ ft© L . # 
^^n-yipUC-RV, - s 1 e 1 2 2 0 H a t L 
/Co u0 7°7X $ F + - K$tLt^§SIit h s 1 e 

1 2 2 0 H m i¥ © H II V mm * - & a y r a j 0?^I1S 
59 K. *l £ a - Kt§5?^ ^ # K @2 58 * IB 5U # -t 9 4 iz 

R^Tx SiRt h s 1 e 1 2 2 0 (slel220H) 

ffiftEm vii«*3 - k-t § aft?*#tt h i n d m 

-BamHI DNA|fr$ P U C - R V, - s 1 e 1 2 2 
OHa^tfSJfBL. Hlli^^i'-HEF-l 2 h - g r 
lfflHindlll -BamH IifiKiAls RV h - s 1 
e 1 2 2 0 Ha?#/c, 
If « Jjft t h s 1 e 1 2 2 0 H St# H & V MM © fik © A - 
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H?-slel 2 2 0 Hml (Efll*-^ 9 5) . s 1 

e 1 2 2 0 H m 2 9 6 ) ^^ilfc, ^PCRS 

0 -C v IMl 3T^$HT^?V e n t DNAl'j / 

pUC-RVh - s 1 el220Ha, 50pmo 1 e ©^ 
M 7 7 -f "7 - s 1 e 1 22 0 H m 1 £ s 1 e 1 22 
0Hm2&tf5 0pmo I e ©5^7* 7 -f v- B^^f f I 

9 4 *C 1 . 5^f H l0lft0i, 9 TC 1 io\ 5 
0 *C li\ 7 2 t 1 # © 3 0 if 4 £ /i' 0 K IS C frfcK * C 7 
2 "Ct 1 0 #M -f y * a *< - h L fc o 2 3 5 bp $ it it 1 7 8 

b P ©£$c^£ i . 5 %©^^^t**d -xf^zm^Tmrn 

H 2 © P C R£iS© 7*7 <f -7- t LTftM Ljk. tSfc 
5 0 p m o 1 e ©*i®7* v -i v - A 0. 2 0 g © P 
CR£j£tj£2jn;i. pUC-RV„ - s 1 e 1 2 2 0 H a I 
§I> It, 12 PC RSJSB^fT IrK 4 3 9 bp©£$tl£ 
1. 5 %fi»jS7^o-^y^-C»SI. BamHIi&'Hi 
n d 1 1 1 Tfiftip UC 1 9 2 9 - IZ -9- 7* * n - - V ^ L 
T. tl -T ft ft JS t h s 1 e 1 2 2 0 H fit ft H |I V MM A - 
is s y r b j X it r c j |3-Ft§7'7X? FpUC-K 
V h - s 1 el 2 2 0 HbXttpUC-RV, - s 1 e 1 2 
2 0 H c%%tz a 

SJtJRfc b s 1 e 1 2 2 0 HjftftHH VgiA-;>" 9 V 
r d j $3-Ft«D NAttlj[0|i: ItftlL/;. il> 
LT©pUC-RV„ - s 1 e 1 2 2 0 H. b^M^fc, 
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-f s 1 e 1 220Hm2 &.tf*3g7*5 O-B 
£ 5 0 p m o 1 ef^ffi^T|10PC R&{&£ 3 0 if -f £ 
/Hr^t ll^Hfc 1 7 8b P 0PC RMU^ 1 . 6 
lii7#a-xy^CJ;9»8L % *H 2 © P C R 0 7* 5 <f v 

7^?-A$ffl^Ti20PCR|jf^\ 4 3 9 bp © D N A 
WftZ'&tZc Ztl%, WML, BamHI^tfH i ndlll 
Xffilt& P U C 1 9^^/7-^-9-7'^ o — - y ^ I, . 5? ^ 
V Or =j~ K Se^ll £ itlg L s pUC-RV, - s 1 e 1 2 2 OH 

Ht&Jfifc h s 1 e 1 2 2 0 Hfit#Hao*A-i/" 

3 y <D%m^ # * -^iit & fc «K th 1 el2 

2 0 H0iflsH0Vli«$a-Kf«DNA*#t;B amH I 
-HindHI ®T>t*pUC-RV„ - s 1 e 1 2 2 0 H b , 
pUC-RVh - s 1 e 1 2 2 0 H c . ^WpUC-RV„ 
-s 1 e 1 2 2 0HdJ;«99J*)iBL. Hi^S^^^-HE 
F-l 2h-g r ICHi ndI.II -BamHlSB&KIJfA 
LT> ^-ii^i? *- N RV„-slel220Hb, RV„ 
-s lel 2 2 0 Hc^J;tFRVH - s 1 e 1 2 2 OHd^ 
* ft ft f# fc o 

iiHb h 1 e 1 2 2 0 Hl^H^^H^f^ 4 II® 
-N-^-onoio (RV„ - s I e 1 220Ha, R V „. 
-s 1 e 1 2 2 0 H b . RV„ - s 1 e 1 2 2 0 HcUtt 
RV«-slel220 Hd)*?ckO f x Uffilfc tH2- 
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2 0 iftfr L « **0 9 -R V L - 1 2 2 0 a$I^ 

TC 0 S ttlfi £ M # !ff 81 f 3 h s 

1 e 1 2 2 0 H H II V ff $© 4 Ii0 A- ^ a V £ . I 

L-6R-CDIL-6 ©»^*IB*-r*l6A«:o^T»fliL 

fco 3®iM2 1-2 4 £ ft 6 ©8£ttx 

4iSnfea**rn7"f y A C £ -> T «f » t, fc & C & 6 ft 

l) ffi t 5 . 

±12 © r t < s c £ ft &\ fcm« 
#«: r f + © i ®X«?I^*0©t $/$£ffe©7$,/$cE 

8!t,T*>*#k h I L-6 RKlfe^-rStg^J^tt^LT^S. 
®L-?T*mWlZ, *©**©tt»««lfiFL/T^*K?). lfl 

XK^$t©7 $ / l^fto? ftt 3. 

^fiHj^&^Tjgffl £ft3 mil'W 7*9 K 

tfjl. aQ'iJ M T 1 8 © fEg 

t h I L - 6 R IZSftT S * / * a — * ^I*^4If & ^ 

HL-6 R£3&£-r5-r$:*TfflK£&©8!CLTf£JSL 
fc. t^^^s Y. H i r a t a S> . J. Immunol. 
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Vol. 143, 2900-2906 ( 1 9 8 9 ) C Tnl* £ 
fttl^m^ Kp Z i p n e o I L-6R41ti£CS 
■,T?nTHlCTLL-2 (ATCC TIB214) 

30, o o o ffl® t h i l - 6 r $mmt zmmfozntco 

Z CTB C 3 4ftt5. 

CTBC3lS*tac|,TRPMl 1 6 4 O^^tg* 

u * i>TJs*»iia* p b smmmiz**) 4isnu *l 

T1X1 0 7 10»fi*C5 KlKBft&lt 
LTfe&JSft Lfc, 3 ©&3g$Ht& 1 illSC 1 H 6 &mtZt> 

ci^T-fjif ^^''j 3 - m ^ t f-siii p 3 u in 

8B£ffl£*L«K * L T life L 8H B§ £ & © & k: Ltx * y 

-^y^*Lfc 0 I L-6 Riftk hTfflH^J URKAT 
(ATCC CRL 8163)£. 7*7X$KpZipn 
eo I L - 6 R CJ; 0 b v v X 7 * $ h 

o o o m<D i l - 6 r &mm&%ntz 0 z®mm& 

£N J B C 8 ttisZ L fc. 

NP - 4 0 TZmy&mMLtzN J B C 8 Zm^t ZfrLfrL 
NP - 4 0 HmmmMLtz J URKAT^ilLS^tfE*^ 

4 7* 'J K-vSHBg^^ $ o-yftL^LTMT 1 
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rnxm^ww^minz-f^^^ v^mcohtiz 1990^7^ 

1 0 H Citli^f^ 2 9 9 9 f (FERM BP-299 
9 ) t LT ^l££ Hie, 

2 . a ^ 7' 'J F-7PM1 (DWm 

-f 7' y F - "7 £11^ "T 3 fc © . fail £ L/T v khIL-6R 

i^oiciTliisifc. 3 x 1 0 9 ffl© t h#^s$arB§ 

( I L - 6 R£jg*HH§) £ 1 ml© 1 %V*c Y ~ 1 0 mM h 
y / -)VT $ vWLmWL (pH7 . 4), 0. 15M Na 

ClfttfliM PMSF ( 7 ^ -Ji>y fr* 

L it -i -f V F-?MT1 8 £ *} £.M $ ft it M T 1 81 
ft£. 7'tJi>i'7ye«$n/ct77D-^4B (Ph 
a r m a c i a ) i'S^tl^r? Tii^$-&fc. 1 8 

7 r n — x 4 B £fSI2©*ffll§?§8?tl£M#ir § C 
!K t7?n-^4BJ:0MTl 8 fit ft C mf 12 "5J ft ft 
Lfc I L - 6 R^i^$tfc, t7 7 D-X4B 

Lfc%®£8fe«£i^ -€-LTSe P harose4 
BdMTl 8 in;ft£:fr LT&£Lfc I L - 6 R^^HIi L 

$ v # x $> P HI 8fl B§ £ # . ^LTftftcftct* U x 
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■f. i§#±Yl&tf 0 . 0 1 ml© P r o t e i n G «fe V r a - 
X (Pharmacia) £ L T Jiffr 4 1 © ^ ° 7* 'J 
y£Pr o t e i n Gt7 7 a-XCSf^Ufc, -ffe^T. 
3 5 S - / ^ * ~ y HZ & *) 1*1 MM it $ ft tz 1 0"1©U2 6 6 

TI L-6R^77^f-f ftlgLrt:. 35 S * ± 

~ y ~£ sik £ ft tz I L — 6 R£v ftg^'nyjy^i^LT 
£ ± ffl © P r o t e i n Gt 7 r d-^C «k tlftSttl?* 
L26> *LTtfei8«SDS-PAGEC«J;»)MLfc. ^© 
*£H. I L-6 R«:#I©Ki^tSi#$4It5 li<D 

/W 7* 'J r-vPM 1 ttlHft«K»£«ft:i:£&«?5IF&BrK: 

^lijOUC 1 990^7^1 OH Cx »X5ff* 

2 9 9 8 f (FERM BP- 2 9 9 8 ) ilTfffi^ 

3 , MU F-7AUK1 2-2 0 , AUK6 4 
-7&ffAUKl 4 6-1 5_©iUg 

^gli LTWUftl L-6R (SR 3 4 4 ) Y a 
sukawa, K . £>© s J. Biochem. 10 8 , 6 
73-676, 1 990s IZtZM £ ftT<^ £ o TIM 

It/:, 

N -jfcfcfr $> 3 4 5 #a © 3 py*«»i3 K v 

IZ & <0 MW: 3 *IT <^ 5 I L-6R$3-rtScDNAft 
ft§7'7X? KpECEdh f r 34 44CHO (5E2 

7) h?y^7x^ tcbV^yxy*.? h $ft 
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ftn&zm&mmm (sf-o mm, tprmmv, 

^lt#f)ft5±i^HF-La b 1^ (IV-) £ £ *) it 
IL-eLTB 1 u e-5 PW*5AXtfPh e ny 1 - 5 P 
W*7^fa!)iIt/Co ?tig$*L*: "Tit ft I L - 6 R &S 
D S - PAGET$-A'y F&mLtCo 

fltft B ALB/cAnNC r jvn (H*^l^T) 
1 ® ©^^llft^ 1 Offg/?niLTFr e u n d ©^ 
i? 3. /•< y Y (Bacto Adjuvant Comp 
lete H37Ra,Difco) t & K &T£It L . 
LT**L-?*i*«J0ftl*0 2 iSM&tf 3 iilSI^C. F r e u 
n d ©^^£7 ^ /n' y b (Bacto Adjuvant 

Incomplete Freund, Di fco) 

l/co (nwiaf±i!f) «sihb&i*© i mmm 

©CS&JR ^ ITG o 1 dsmi th, P. K. , Ana 
lytical Biochemisty, 117 , 5 3 — 

6 0, 1 9 8 1 . tzmmZfir^ZXmiZfe^TE LISA 
miZk *) ftffiVtz* ?iZt>*>, SR344 (0. lug /ml) 
£ £ 9 3 - b $ tl tz 7* V - b £ 1 %B SACck^/n y ^ L „ 

* LTii03©f&$?£ftfci$S4£^ftc2in;ifco s R 3 4 4 c 
g L ^ x I g g £ 4-' © ifr - ^ x I g g/t;i^ 'J 

* X 7 r ? - ( A / P ) (ZYMED) S. T ^ * V * * 

7 7 ^-t'fif ( S i g m a - 1 0 4 ) £ ffl ^ T ME L fc . 
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Jgflsfr €> 3atC, 5EOBALB/C?-) X ^ &> B M $ffl 63 

zmtzo mmmm&.tf%Mm&ft (P3un £25 : 10 

it^T'Vl-^L. PEG 1 5 0 0 £ffll^Tl&-& ^ LT 2 0 
0 0fB3©^x;i/4Ji?0. 7 ~ 1 . lxiO'iSffiBS/^x/i/© 
MiIg-e*g#Lfco 9 x;i^£>©±fit£. SR 3 4 4 Ci 
^tl^ft^©i^Ji:^^T ( R 3 4 4 B«7vt-( iffi'T 
§l-*X^'J-^yf ) . 4 At I L - 6 R i 

0i|£££IS^t"3^ftS>©Eg;ft&;:'?^T (lL-6/s 1L 
6 R S^Ef 7 y Hz >f (RB IA) X^'J-^y^' 
L tz 0 H — y - a y 2 4 0 10111 9 x & 

& -€-LT||-^X^';-^y^^3 6f@©^£^x;i/£ 
& h L fz „ 

± fg © S R 3 4 4 Bi7?-b'f UftO»CL/TiT-jfc. * 
^©ISTni g (Cappel) ( 1 * g/il) CJ:9 3 
- h £ ft 7* I' — h(MaxiSorp, N u n c ) £ 1 % 
B S A IZ £ *) 7* n y # L > tLTl 0 0// I / $ X JV © ;\ A 

7* >; K-7^Sx»$*ncs»L/N utcsict l i$iiiM 

y+i^-H/;, ru- h£$fti£Lfclfes 2 0 n g/ml© 
SR 3 4 4 £ 9 X JlstzMZ.^ *t Is-ZMMtZT 1 WWl-i V * a 

<3 M $ ft S R 3 4 4 © fi £ . 5ty hlS R 3 4 4 I g 
G ( # 2 , 5 u g /ml) s t+'OSiH'v h I g G - 7 JV * 
V *X7 7 t? ( A / P ) (1 : 3000, Tago) R 

[flf ( 1 mg/ml, S i g m a - 1 0 4 ) ©8sSlK f 0< : £ * 
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*iC£< 4 0 5- 60 On«-C0 5fc*K©iHj£K: J; *) ^SLfco 
Hff|2© R B IA(±^0^CLTfT^Jtc M T 1 8 JftftT! a 

— YVfcV'U— h £ 1 0 0 n g /ml 0 S R 3 4 4 (1 0 0// 

1 x;u) -ffiBfc -£ LTlfict 1 It IBM y * * 

^ r y K-v^iifiD; 50pi/n y - 

I L - 6&&& ( 2 0 n g /ml) % tl® t> X JUtZ M«# 

i^in^. ^it-) i^llfict l if ISM y + a.^-hLfc. 

^hU7*FTt-5/y-A/P (1 : 7000, PIERCE) 
&tfMEt«If ( S i g m a - 1 0 4 ) £gsfln U 4 0 5 

- 6 0 Ona-£0&*E£M5£ , r3 Z tiZ£ *K SR3UC 

V^^-fb ^HSR344iIL-6 £ ©*£&£ 
§3ffl0AO''l K — "7 ^ n - y . "T tl t> -5 A U K 1 2-2 
0, AUK146-15 RlFAU K 6 4 - 7 ; Mtf C S R 3 
4 4 £ I L - 6 iOi^^If L/4 t ^a-{ 7''J K — ^ 9 n — 
yAUK 1 8 1 - 6 £ # fc c 

*§&9!H:fc h I L — 6 R CMtSSiit hSt#£g$L N 
d © Si* C *? to T tt t H#0Vi«0CDR^b \ I L - 
6 R CMt5 -r* ^ a-^-;uJn;#:© C D R £ «k .*> S § 

Six. 6*LTlo*. d ©S»JS t Ffii#:0^:ffi^^b hStfltt: 
|*33}fcL. tt C D R ttJKBltt*<ff^fr * fi !H © 1? *# $ 
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ii!Ff6l$iP! : National Collections of Industrial and Marine 

t 

Bacteria Limited 
: 23St Macher Drive, Aberdeen AB2 I R Y , UNITED 
KINGDOM 

E. coli DH5 a pPM-hl NCIMB 40362 1991^2^123 
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JL 
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E. 


col i 


DH5 a 


Pl46 


-hi 


NCIMB 


40365 


1991^ 2 n 12H 


JL_ 
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DH5 a 


pPM- 


k3 


NCIMB 


40366 


1991^ 2 ^ 12 0 


JL 


col i 


DH5 or 


Pl2- 


k2 


NCIMB 


40367 


1991^ 2 £ 120 


1^ 


coli 


DH5 or 


P64- 


k4 


NCIMB 


40368 


1991¥ 2 J! 12B 




col i 


DH5 a 


Pl46 


-k3 


NCIMB 


40369 


1991^ 2 n 12 0 



MT18 FERM BP- 2999 1990^7.^100 

PM 1 FERM B P- 2998 1990^7^100 
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mmm 
mm^r : i 

gB^J©g$ : 40 

mm : -*a 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 

wm& : 2 

iS?!l©S$ : 39 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

B£8#9- : 3 
I2£1J©S$ : 40 

mom. - -*a 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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wm^ : 4 

: 43 

mm - -*a 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

mm^r : 5 

&]®&$ : 40 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 



mm^r • 6 

Se?!l©fi$ : 37 

mm : -*n 

i££!l©ISf :MDNA 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 



WO 92/19759 



PCI7JP92/00544 



HI 



112 

ie^J©g$ : 41 

mwm : sit 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 

mm^r : 8 
mW&Z : 41 

F ** o 5?- : ETO 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 

IB^!I#-^ : 9 
E#I©:M£ : 35 

ffi£ff©SH : MDNA 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 



WO 92/19759 PCT/JP92/00544 
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Effltt : 10 
ffi?»J©£$ : 37 

emqm : mm 

@e?!|0^i:^DNA 

mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 



mm^r : 11 
iB?IJ©5$ : 38 

ge^©a^:^DNA 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

SfflZft : 12 
I^IJCDfi$ : 27 

mom : -*« 
ae^joas : mdna 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
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mmm : 13 

E^!I©^$ : 37 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 

E8I## : 14 
E?!lCD:S$ : 36 

mom. : -*ts 

ACTAGTCGAC ATGGGATGGA GCTETATCAT SYTCTT 

w®m% ' 15 

iB?U©S$ : 37 

nm<Dm : 

nmomw.- mdna 

ACTAGTCGAC ATGAAGKTGT GGTTAAACTG GGTTTTT 
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: 16 

SB^IJ©^$ : 35 

mm : -*« 

h # a : MM* 

ACXAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 
: 17 

IE£!)©:S£ : 40 

m$®w. •■ \m 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

mm^ : 18 

ffi8l©g$ : 37 
02^5090 : MDN A 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 
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mm^ ■ 19 

mWMiZ : 36 

f * a >>-- : mm 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 



: 20 

U?!I©:1$ : 33 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 



@5^!l#-f - : 21 

mom - -mm. 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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SS?!l#-f : 22 
ge?!l©^$ : 37 

IS?1J©S^ :MDNA 
IBM 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 



: 23 

SS?!l05$ : 28 

mmom mm 
mom : 

ie?IJ©SM:^DNA 

GGATCCCGGG CCAGTGGATA GACAGATG 28 

mtm^ : 24 
i^!)0^$ : 393 

H<Dft : -MM. 
WWUM : cDNA 

mm 
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— V : P 12-k2 
Wki 1.-60 sig peptide 
61.. 393 mat peptide 

KM 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu lie Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 

80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu lie Lys 

110 | 

i2£U#-*§- : 25 
ffi#!J<Z)^£ : 405 

Y#ni?-: mm 

1258© MM : cDNA 

mm 

2 u—y : P 12-h2 

: 1..57 sig peptide 
58. ,405 mat peptide 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 

Met Gly Trp Ser Gly lie Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 

Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 

-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe 



15 



20 



25 



ACT AGC TAT TAC ATA CAC TGG GTG AAG CAG AGC CAT GGA AAG AGC CTT 192 
Thr Ser Tyr Tyr lie His Trp Val Lys Gin Ser His Gly Lys Ser Leu 



30 



35 



40 



45 



GAG TGG ATT GGA TAT ATT GAT CCT TTC AAT GGT GGT ACT AGC TAC AAC 240 
Glu Trp lie Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 



50 



55 



60 



CAG AAA TTC AAG GGC AAG GCC ACA TTG ACT GTT GAC AAA TCT TCC AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 



65 



70 



75 



ACA GCC TAC ATG CAT CTC AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 



80 



85 



90 



TAT TAC TGT GCA AGG GGG GGT AAC CGC TTT GCT TAC TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 



95 



100 



105 



ACT CTG GTC ACT GTC TCT GCA 
Thr Leu Val Thr Val Ser Ala 



110 



115 



405 



BBWf" : 26 
12£!I©^$ : 381 

h # n : Stifle 



WO 92/19759 



PCT/JP92/00544 



121 

nZMOWM : cDNA 

mm 

? P~y : P PM-k3 

1..60 sig peptide 
61. .381 mat peptide 

i£?!l 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 48 

Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 

65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 336 
Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381 
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Asn 
95 100 105 

: 27 

ie#i0 : 4ii 

r # n i/- : WMft 

mom : =^m 

: cDNA 

mm 

$X2 — y : pPM-hl 
ffl&L : 1..54 sig peptide 
55..411 mat peptide 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu lie Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lie 

-15 -10 -5 

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 90 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 

3f & & /I Wi 
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser He Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp lie Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 288 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 

TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 

115 

mm*? : 28 

iS^!l©S$ : 393 

mom - =*m 
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S£?!l©S^ : cDNA 

mm 

^n — y : p64-k4 

1..60 sig peptide 
61.. 393 mat peptide 

KM 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp lie Val Leu lie Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu lie Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 

65 70 75 
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

ffil£!l©#-t : 29 
iE?lJCD:I£ : 417 

mom. : -*ti 

i2M©3iif : cDNA 

2u — y: P 64-h2 

: 1..57 sig peptide 
58.. 417 mat peptide 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 

-15 -10 -5 
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 

Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe 

15 20 25 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 

Ser Ser Tyr Trp He Val Trp He Lys Gin Arg Pro Gly His Gly Leu 

30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp lie Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

: 30 

B38I©&F : 381 
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mm : 

H?!l©l!ll : cDNA 



comm. 



tv — Vi P 146-k3 



: 1..60 sig peptide 
61.. 381 mat peptide 



ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 
Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 



-20 



-15 



-10 



-5 



GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 



-1 



10 



15 



20 



25 



30 



35 



40 



48 



96 



GCC TCT CTG GGA GAC AGA GTC ACC ATC ACT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 



ATT AGT A AT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
lie Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 



AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 



45 



50 



55 



60 
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AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 



65 



70 



75 



AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 
Asn Leu Glu Gin Glu Asp He Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 



80 



85 



90 



ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 



95 



100 



105 



288 



336 



381 



mmm : 31 

SS^lJ©^$ : 402 

mo®. : 

f # n 5?- : mm 

: cDNA 

mm 

#n—y: pl46-hl 

1..51 sig peptide 
52.. 402 mat peptide 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
He Gly Ser He Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser He Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 

115 
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ifflg^ : 32 
mm^Z : 35 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 

E$m% ' 33 

S2?!I©:1£ : 36 
h * n s?- : gtlft 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 

S2M#-t : 34 
S2?!l©^$ : 35 

mom : -*« 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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i£?!!#^ : 35 
iS^!l©S$ : 36 

H#]©S2I : ^DNA 

mm 

GTTGGflTCCA CTCACCTGCA GAGACAGTTA CCAGAG 

@e^J#"^ : 36 
Eft : 35 

mom. : -*a 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 

: 37 
: 35 

«©» : -*a 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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mm^r : 38 

: 36 

mom : -*a 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

@e^J#-t : 39 

: 39 

h a : jgggft 

E?0 

TGTTAGATCr ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 

82M#^ : 40 
S2^J©^$ : 36 

mnom : ^ 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
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Effltt : 41 
ie^ll©^$ : 17 

IE?fl©a^:&fifcDNA 

TACGCAAACC GCCTCTC 17 
@e^!i#-t : 42 

ra©^ : 18 

se^uoM : mm 
mm : -*« 

GAGTGCACCA TATGCGGT 18 

S5»f : 43 
SS£U©:S£ : 55 

h # a s;- : MM* 

@B?lj©Slif : MDNA 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
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mm^r : 44 
@2£!)©:S£ : 63 

mom : -*n 
h $ n $?- : mm 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 

mm^r : 45 
ie^IJOg^ : 54 

BS^IJOM : west 

mom : -** 
h * n •>*- : mm 

mnomm- mdna 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 

mm^r : 46 

: 27 

mom - 
ism 

GTGACAATGC TGAGAGACAC CAGCAAG 27 
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mm^r : 47 
ffi?8©££ : 24 

i^U0^i:^DNA 

GGTGTCCACT CCGATGTCCA ACTG 24 



iB#]#-t : 48 

: 27 



hsJ5n*>*- : glK 



@e?u©a^:^DNA 

GGTCTTGAGT GGATGGGATA CATTAGT 



27 



: 49 
: 29 



mm 



: MDNA 



GTGTCTGGCT ACTCAATTAC CAGCATCAT 



29 



■v 
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mm^r : 50 

: 48 

mom : -*si 

MM 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 
: 51 

H£U©:1£ : 42 

mom : -*a 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 

SJflW : 52 
S2?!l©S$ : 50 

ie^!l©S^:^DNA 

mm 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 
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ie#J#-f : 53 
ffi?!J©€£ : 27 

swam - wm. 

h # «*>*-: 

IE£!]©a^:£$DNA 
AGCGGTACCG ACTACACCTT CACCATC 

ffi&m^ : 54 
@B#1©S£ : 706 
I2£U©^ : 
0©ft : 

IB^J©®^ : 

#u — y: pUC-RVh-PMlf 

t HL-6R£*ff MfcPM-lffi#0H0Vft«;\'-** s y(f) 

7S/gg -19—1 : leader 
7^/^ 1 —30 : FR1 
7$;i 31-36 :CDR1 
7$/^ 37-50 :FR2 
7 5/^ 51—66 : CDR2 
7$/^ 67-98 :FR3 



27 
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7 §JfflH 99-108:CDR3 

7$SM 109— 119:FR4 

Z&U**V 1-6 Hind III SB© 

%9\s**Y 54-135 intron 

JtZUOr^Y 258—348 intron/aberrant splicing 

J^ZVit^ K 505-706 intron 

U** V 701-706 Bam HI SBfe 

mm 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 

-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 



CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 

40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

mm^- : 55 
EfflOgZ : 506 

mxDm : mm 



$i tz tc m ft 
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#n—y : pUC-RVl-PMla 

7 5/11 -19— 1 : leader 
7$/^ 1-23: FBI 
7$/^ 24-34 :CDB1 
7$/^ 35-49 :FR2 
7^/^ 50-56 :CDB2 
TSSM 57-88 :FB3 

89-97 :CDB3 
T$/M 98-117:FR4 
XfUTtf-V 1-6 : Hind III Sffifc 
%$\/** Y 54-135: intron 
WlsJr&Y 268—376: intron/aberrant splicing 
%9Vit*¥ 469-506: intron 
%9V**Y 501-506: Bam HI fflffi 

mm 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala 

-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 

Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp He Gin 

1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr He Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 

@E£lJ#"*5" : 56 
m&]<DM£ : 438 

mwm : mm ■ 
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WW' 



: ^J&DNA 



^n — y : pUC-RVh-PMf-4 

ffl$Li t HL-6wc*W-*Sliiftfc h{bPM-ifiifr0Havii«/f-^9 y(f) 

7S/i -19- -1 : leader 



1 -30 : FBI 
31-36 : CDR1 
37-50 : PR2 
51 — 66 : CDR2 
67-98 : FR3 
99-108:CDR3 



7 109— 119:FS4 

%9V1T*Y l - 6 : Hind III § 



432-438: Bam HI W>®. 

mm 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 

Met Gly Trp Ser Cys lie He Leu Phe Leu Val Ala Thr 



-15 



-10 



GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 



98 



-5 



1 



10 



tz % m m 
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CTT GTG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 



15 



20 



25 



TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser lie Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 



30 



35 



40 



GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly He Thr 



45 



50 



55 



ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 



60 



65 



70 



AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 



75 



80 



85 



90 



ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 



95 



100 



105 



GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 



110 



115 



CC 



438 



: 57 



M£ : 402 
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h *• p i/- : mm 

$u — V i pUC-RVl-PMla 

7§JM -19- -1: leader 
7$;m. 1 —23 : FR1 
7 ^ /H 24-34 :CDR1 
7$;M 35-49 :FR2 
7 ^ J W. 50-56 : CDR2 
~?\JW. 57-88 :FR3 
y\JW. 89-97 : CDR3 
7\JW. 98-107:FR4 

1-6 : Hind III U\tL 
ZfUj-J-V 397-402: Bam HI g&£ 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 

-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 



$r fc & m m 
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CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp lie Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
lie Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 

75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 



IE?!}#-^ : 58 
ie^!i©*$ : 36 

mn®m : mm 
mom : -*fi 
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mm 

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36 
: 59 

EfflO&Z : 32 

: -MM. 

-.mm® 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 
: 60 

i2?l]©^$ s 30 
II©£fc : -*H 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 

E?9#f- : 61 
IB?!l©^$ : 33 
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CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 33 
: 62 

E?!|0£3 : 33 
ie?lj0ffil:&j£DNA 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33 



: 63 

WW&Z : 30 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 
: 64 

IE?IJ©^$ : 30 
g£?lj0ll » ffltk 

mom : -*« 
f $ d : urn® 

@S^!10S^ :MDNA 
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EH 

CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 

gE?U#-t : 65 
E8|0g£ : 66 

mom : -*n 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 

: 66 

I2£lJ©:I$ : 15 

mom : -*ts 

12M©aM : D N A 

i£?!i 

GCTGGCTCTA CAGGT 

IE^!l#-^ : 67 
IS?!10^$ : 48 
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AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 
: 68 

E8I©:S<* : 15 
IS^!l©a^:^DNA 

mm 

GTAGATCAGC AGCTT 15 



ie?'J#-t : 69 
@e^lJO^$ : 48 

«[©» : -Ml 
8E?IJ©TO : D N A 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 
ie^J#-^ : 70 

mm&z : 15 

ie#i©M : m 
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CTGGCAGTAG GTAGC U 

ie^jn-t : 71 

l3£l]<Dfi£ : 414 

— y : pUC-RVl- 1220a 

*=• HL-6R£;tf«4f!f]&fc h{W12-20!ft;^©LliVfIM^"-^3 

T $/$t -19- -1: leader 

T$7^ 1 —23 : FR1 

T^./gg 24-38 :CDR1 

T^7^ 39-53 :FR2 

T^y^ 54-60 :CDR2 

? $JWi 61-92 :FR3 

T^JM 93-101:CDR3 

T^/m. 102-111 :FR4 

XWHr^-Y 1-6 : Hind III SW£ 

%2 V 408-414: Bam HI U\tL 



%rtz% mm 
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wan 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 

-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 

95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 414 
Lys Val Glu He Lys 

110 



E£ff## : 72 
W$®M£ : 45 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 



WW* ■ 73 
1^!}©^$ : 27 

«Oft : -** 

82^1© 3fS • MDNA 

AGTGAATGAA TAACCGCTAG CTTTACA 



l2M#-t : 74 

mm&z - 69 

g££l]©M : tftK 
^©ft : -*B 
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mm<DWM : N A 

mm 

GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAAGTTCAAG GGCAGGGTT 69 



' 75 

ffi^J<D^$ : 15 

mm 

ATAGCCCACC CACTC 15 



WWftr : 76 
iE£!]©:S£ : 36 

mmom : 0m 

HOIK : 

ie^JOSli : MDNA 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 

t&ffi* : 77 
53ftJ©j|$ : 36 
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AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 

mm%3§r : 78 
Ig£!l©:S$ : 30 

ii©gfc : -*« 

IH?!l©ffi^:£$DNA 
CAAGGTTACC ATGACCGTGG ACACCTCTAC 

WSm^r : 79 
I2^!1©S$ : 30 

I2?U©W : £j£DNA 
CACGGTCATG GTAACCTTGC CCTTGAACTT 

S8flJ#-t : 80 
Se^IJ ©fi$ : 30 

ie?u©M : 



30 
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f # n i?- : mm 

W®MM :MDNA 

GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 



iE#I#-t : 81 
ie^J®^$ : 30 



mm® 



:MDNA 



AGGATCAATA TAGCCAATCC ATTCGAGCCC 



30 



: 82 

I2#I©:S£ : 16 



: MDNA 



GTAAAACGAG GCCAGT 



16 



mm^r : 83 
@e?fl©#$ : 17 
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m$<DMM :MDNA 

AACAGCTATG ACCATGA 17 



ie?!l#-^ : 84 
I2^J0^$ : 433 

if ©ifc : Zl« 



: a-J?£DNA 



i?n — y : pUC-RVh- 1220b 

t h IL-6RlZttt Zmffif&t HfcAUK12-20ffift©HflV?f$^-:>*3 

7 ^7 Ii -19--l:leader 



7 ^ ./ 

7*/ 
7^7 



1 -30 : FR1 
31-35 : CDR1 
36-49 : FR2 
50-66 : CDR2 



T$;M 67-98 :FR3 



7§7 



99- 105 :CDR3 



7$;M 106-116:FR4 
•ZVVir^? 1-6 : Hind III 



427-433: Bam HI 



tz z m sfi 
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mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GIG TTT TGC CTG CTC GCC 51 

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 

-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly, 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC . 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 



433 



110 



115 



: 85 



&}0>M& ' 433 



IBM©: 



: ^DNA 



? p — y : pUC-RVh-1220d 
T ^ /E& -19— 1: leader 



T$7 
T ^ / 



1 -30 : FR1 
31-35 : CDE1 
36-49 : FB2 



T $ J Wt 50-66 : CDR2 



7$; 



67-98 : FR3 



7^/1 99-105:CDR3 

7^/m 106-116:FR4 

%9Vlr*Y 1-6 : Hind III W& 



427-433: Bam HI WbL 



m tz % m se 
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mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 

Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 

-15 -10 

GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 

Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 

Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 

10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 

Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 

Gly Gin Gly Leu Glu Trp lie Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 

Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 

Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 

90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 



mm^r : 86 
U^IJOJtcF : 90 

h # a : mix 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 



mm*? : 87 

mom : -*e 

i2#j®an : MDNA 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 



: 88 

ie?!l©S$ : 90 
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mm 

TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 90 

i2?!l#-5§- : 89 
ie^IJO^^ : 90 

mmonm- mdna 
mm 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

ffi?!I## : 90 
ie^!l©^$ : 90 

mm®m : wm 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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mm^ : 91 

82M©:S£ : 94 

mmom : ^ 

EM 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 

i5#I#-f : 92 
KM©S$ : 15 

I2M©« : £-}£DNA 

KM 

GATAAGCTTG CCGCC 15 

mm^r : 93 
EM©S$ : 15 

nmom • mm 

II©$? : -mm 

i^IJ©TO:^B)4DNA 

@5M 

GTCGGATCCA CTCAC 
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mm^ : 94 

E&WD-BkS : 433 

mom : ~» 



L*« • CI 



?u-y : pUC-RV„ -sle 1220Ha 



: b ML-6R£*frf SfflftSk f>sleAUK12-20f/L#:©HfI VW&'*-i/ 

r a j &&%nz n - K-r 

7^;i -19 — -1: leader 
7^;i 1 —30 : FBI 

31-35 : CDR1 

36-49 : FR2 
7*;m 50-66 :CDR2 



7^7 



67-98 : FR3 



7^i 99-105:CDR3 

T$;m 109-116:FR4 

%2 \s±=S- K 1 - 6 : Hind III W$L 



427-433: Bam HI SM2 

&} 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 



-15 



-10 



$r fc JB 
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GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 ( 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr lie His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 
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AGGCTTGAGT GGATTGGATA TATTGAC j; 27 

mnm^r : 96 
E^0©^$ : 27 
E?U<Z>S : &gg 

IB^IJoa^ : MDNA 
Eft 

AAGTTCAAGG GCAAGGTCAC CATTACC 27 

@e?!l#-t : 97 
@S?!l©^$ : 30 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 

B?!## : 98 
ie?!]©fi$ : 30 
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AGCTTTACAG CTGACTTTCA CGGAAGCACC 
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7. k h I L - 6 R CMt S -7 $ X *E 7 ^ n ;i/f/i#;ffi 
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9. b h I L - 6 R CMt & -7 7 -X * / 0 xx — + iVfafaQ 

HtVfi«© CDR, 

1 0 . 2 5, 2 7, 2 9 3 1 ©^ftt^C* 
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OLgVfiO CDR. 

$t^tI«t F I L-6 R IZftt &ijtfa®M1&J& (res 
h a P e d ) t F LKVii*. 

1 2. fflBC D R*mm&^ 2 4, 2 6, 2 8 &CF3O0 

igffl^a 9 k: J; *) n<5 „ ft* 1 ! 1 1 Kl2®©S»fiS t 

F L£ ViS«. 

1 3 . f£F Rj^k FiftftR E I C**t5x It* 1 ! 1 1 
CEK©S»«t F L«Vffl*. 

1 4. I2K^^TR V L aXttRVL b£LT^$;flS 

T $ J mmm^^ir^m^ 1 l k:SS«©S»* t F L II v 

1 5. I5C*^TRV L £ L T a*? S ft * 7 $ 7 &E58 

£Wf £ff 3^ l l cBfcoS&JRt f L II v II. 
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(2) b h I L - 6 Rfci&t *r X* S 0 n - ^ ;ufj=t#; 
0 HIK V C D R N 

3 . b h I L - 6 RC:ft-$"5fiift©|?t*)&b hH 
1 7 . 1912 C D R j&< m M # * 2 5, 2 7, 2 9 &c>* 3 1 © 

h Hivumi. 

18. IftlBF R#b biftftNEWXtiH AX 5n 
l&3fc£ 1 6 £&tt©S$J& b h H II V HSL 

19. |3KRV„ a, RV„ b , RV„ c, R V „ d , 
RV„ e. X«RV„ f £ L T * 3 *l S T $ / KE?fl * W 

if i 6 fcumomm®,*. h Hfg VII, 
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2 3. m IB L II V j£8 2 C *? ^ T R V L aXttRV t 

b £ lis r $ y miE^iJ^f^s. ifj&^2 lizBW. 

2 4. UrlBL||VSI«3^S 5 E*?^TR V L ilTifc$ 

n§7w mmmzn?T&. ft 2 1 trgao#»« t r- 

2 5. ( 1 ) k F HII Cii, Jfetf C 
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IB #1 # -t 2 5 , 2 7, 2 9 3 1 <D ^fftfrCasS ft£ T 
^$ft£il^T'&£. 11^112 5 Rli2*©#t§J£k Fjft#H 

Ho 

2 7. Hrfl2HfI VtS«*<^ 3 C R V„ a, RV„ b, RV, 

cXttRVi d £ LT^<*ft« 7 $ / BUM % ^ ? % tf^ 

112 5 ClB»0 3lfi*J&k bffiftHil* 

2 8. H H V m*£&M 6 E * Z R V „ a , R V „ b , 
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(2) k b LiF Rv & & t h I L-6RCjtttS7')^ 
(B) ( 1 ) k bHIlCM^s li^fl 
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3 4. mflBHgi VffiMfrM 6 R V H a, RV„ b. 
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